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fJh.t tt#it eowioiily aeetptit nm'^wlmg •yitesi far tltetaze* 
tMopliea# i« th.9 &m &A©pt«A Ategt»et« la 193?» 
sli©wa %y I, Ia©ttef »f§tm f@a»t in %tm litmmtmm li tteat 
% ll.« ttliiiy mmmB tm iils«ai©tlilopheii« »a-
eoantsTti- fi»«qa««t3..y in tto® are fel^heaylta# tial-
fitt aat ialfM#* 
I II 
fim la tM« country %© tk@ uai-
teeylaf Cl)| fe#*twr, wlitn ©©.aiwltlnf flss llterAtSF® 
of Qtkmr eoiiatptw, flit asml mmrm Ife® «x«r©l»«d, 
e0*p«tnf mfmmmm t© a#»ei»lto#€ ©©apoaiiit aaA alt© 
efeitaieftlL aBi piiysleal proftrli## ©# mpmsmt&tlm mmpomM* 
Am tieillent rfrltw ©f €lfeen£othioph®iif ©©Vfring tiie 
2 llteratuj?# t.te*©mfla. W$t i« to toe foun<3 In I«,r"t©«gJi ant 
I. a* lartough ant S» L. Itlsel, "The CheKiittyj @f 
Htttp©eycllc Cowpounde", "CoBjpoundg with Condensed fM05»J«®a® 
Intereoi®nce Publishers, Ino,t York, !• f,, 
t 
a mrlm ia Ilfitrf*i,Sitl@a«.l »at#rlal m&f 
fee Qtot&laet % mimmltlm' mm& @f Avakian^, 
S«»«y®,. aaft 
fht ©f t,tiii is la tfa# p^^tled-
©bmiml mtum ®f the «i*omt4e 
tiie @f tM# ftRgs, t.ti« ite.tS,*mti«g iafluene® of 
tbe aalfar, ant tfe« mpMlltf ©f tl*e liakitf# 
te« ©xltiset t© the 0»f m»» 
pl&tBlf Aifftrtut i#t# @f ittkt 
mA iti Am-irmtlwm. mm •%»«,?» 
I» ?atei»M«a In R» f. EldcrfitiA, "I#!#?®#!-©!!® 
C©«pQund8*p f©!* 2, Chapt, John Wiltf aRt S#iib> -lae#, 
i«ir lork, !• Xm 1951 • 
l»'. fliiit», S©wa 
e@il®f© tttemry, 1938. 
^S.  AiTitklma, Unpitbllsfeti Ph,B. fkiaii.,. tmm itrnt# 
Celltgt Librmryi 19^^. 
5j, F, Nobis, impmMl0.fet«t fkesie,  Im& stmtm 
Colltge Library, 1S>48, 
®i). L, Esfflay, Unpublifili## fli.D, ftoS'«l«, I&wa St«.tt 
Con«g« Library, 1951. 
K. Ingham, Unpubllsitot t%,S, tiieiis, Iowa it&te 
Gelleg® Library, 1952. 
5 
lISfOBIOA 
III tim tBilmimg aaterial will fee 
giirtii g© m§ ts M t« tli# is^eriatatfel sai ti#* 
Misiea, fey snilogouilf aiiiaf in thtt p.r#tleti#a ®f tte 
,f>2»©tweti tmm ye&etioat', aai la tke iteatifl-
isation @f thft mmpomni,» fJit Mf 
Mea s©ip«i»«€ t.l»3P©ttfiily tMroiigh 1953 «nA «« @@apl#telf »« 
l»o®.®4%l« tte®afjb *&y.| if55* 
?p«p«.»tl@a ®f DlbenF.otMeffesat 
»ttk»A f©f t.tot p.r«fs»tl©a ©f 
x®tfel#pk#iit i« with mvatm* km tte 
py®g#ae« ®f mitg^iTOttg mlmlnua ©t&tr 
l&bomt.oi'l' adttode #f i»peFt«at« includ# • tlw mm&tiQm ©f 
Hmmm 5?9>fl? [I#, i*# H. 3.-^53 C 191^1] 
39®,^3f |E.» -Sift IW3)] . 
Mmtli ant B. Fmtitr, @3i936, fiftt 
Heel GiO, PB IfMf* 
11. 1. S-ilffiftR «at A» L.. im&hjt Jjb Qyg* J.# 108 
C1938). 
phmpMrms paataittlfldt with 
&m tfee tetf&idtigatloa ©f t,,2«-.di&«iB©1>ipfefiBy3. foll®*ed 
fey treatment wltb putasilm ,te#i:&%hi©©faiiftt:©'0b.r©ffiattCl3:i) 
ifc 
and ittbsetwatly with potaaglma 6bl6Pl€«,. Aa©tto«i* aetjted 
liiT@lTt® til# tt«e ©f f©ry feaiie. rtmftatd fiiieli fti ptonyliotiissi 
OP ph@iiyllltM.ttii '©a iipitatayl Mditieaal pi?©©®-
d«r«® laeltt€# tto# ytdtietlda 6f tto with aild f«-
1.6 @.g©ats Bueli a® staiinew cMorlAt «iit Bg4r©aM..#rie mi&. , 
17 Ifl fey etfeylaafaeilia* fet»©alte '., fey n-femtyilttiiiiaffi*'".* fJi® 
i»«teetl0ii of iifeti«otM©p]te»#-5'''tl®*id8 1® sdi*# ftif-
flemlt a»d a str©»g rettteinf jsgtnt tmeto. as lltfeltta 
altt»ltiM» m Mlt#n talfnF^. 
^%era«ii P&t«at 330,83S f Zgnfg. > 265 C1921)]. 
Callli».Bt:, C* Bsvltt m& §. »s.fle«, £& iMSS& SaB*.* 
1%. W. Btr.. B6S. It08 |193l). 
MttflftgMtti ana •§. W. Tea Saif, Mn«.. ^.§7. 25 
cms). 
K» &»wa, S* §« e^«l'lstialli«B. aiii. 1. 1, Santlii, 
J. Affi. €hea> 2g, i?^8 Cms). 
Ceartot aad 0* fowjnit, goiipt.. pgaA,. ISI, 893 
Clf28}. 
18 » 
• 1, tilfflim aafi t. Simy, J* M, .CM«. . 7». 
26i C1952)# 
t* Bofdwtll mad ¥. I. lelillin, ifeia... 1|,,. 2251 
ClfSl). 
^®R, K. Brown, H. #. Ciiriitiaasea aai 1. 1« Sandln, 
IfeiA... 73, %65 (I951K 
5 
Bfinetlen &t ©Iteengcit fei f t f j feei i® 
ilbt^asttMepfeta# mj r®toeed fey lotioa la Xlfwii. 
11 Mmoaia to yiili l»^-€lii^ar0t|.feesa©tM©ffc@a#-. Gatalytle 
wltto iiytro-g®!! tiflliif e'#toalt smlflte ©r iiolyM«iwt» 
0mlfld« yieltg partially ant eoaplttsly feydp0ge»®t#t 'bl-
21 pbtayls# lipJieByl m&j fee ©Maltttt % Ftflaxlnf €ltotiizo-
22 thiofhea# witti aa eacetss iaa«y ralcik®! 1» ©tilaaol. 
0^l4ftt4$a #f .Bilseiigotliiophtn© 
TMt two mm% c©aia©a uttfeoas employta f®i* the prsp&ra-
tidii ©f aibtiitotM©pliea«-.5-.0Xlt« mr® tii« oxim-
ti©E of dife#ft»©tM©pliea« with l^€f©feii pef©x:ltt la glaelal 
»ettlo aa4 fey tli® action ot stoieMoaetfi©' smoeati 
of eislorlae ©a dll3tii.E©tM©pii#ii# in m iaert selvtat fallowed 
16 tey feydr©ly«ii '. f&t 5-©xld# Is &lg© ©btaliisd at a by-
pi*©dit0t Im the Bltfmtl®tt sf 1» yitlts 
1? geatmlly equal to thiit ©f tlss nitrated predact. 
&» 3.289 il95Q), 
F, Blim% aat t. &• Siie«tfi» Aa>. Sfafa, Sqo>> 71. 
mo Cl9^ f). . 
23h, Sllaaa aad D. h, l®»ay, J. Aa.>. Oliea. See,. 7». 
2021 C19521. ^ . 
fher® are iwmr&l oethe€« fer th# pptp&ratlea of  
ai'bt-ai0tMtpteiae*5*ti0xiat, fte a©st mmmient pT'&m4am 
If til® ©xlAatiom ©f tl^®ns©tfai#pii©ae with hfdr&gen p©r©xide 
ia glael#! mmti§ Simomie aeli. ha® also 
pi»0Ttd eff&etim la tlie foraatltni ©f tlie 
Asotbei* atltod «f «®ae it lay th« oyeliaatioii ©f 
l)lplitayl-2-««lf0ayl 
Alkyl mad Aryl 
flit only ©©Bontti^l Aerlmtlv® ©f aite«ii.a©tlil®pfeeiie 
which Mt b»@a «yatfee8li«4 is tfa® liQa#.r# fMe wa® pi»«-
pay«a fey tli# Mtl©R tf #*ti^@af©tMtiiyHitM» #n tlaetiiyl 
.ialfate, and «li@ toy tfee Ftaeti@a ©f 3*»t$iiyl-t,g'«a.ibydr»y-
MipMeayl wltii plieiDtaapiifi peataiiilfifi#, 
B&mrml 2«mlkyl ieriwtiTiss hmre hmu pr#pai*@a frow 
tli« mrveBpm&.ln§ «eyl aiaal^gs fey & Cl#iiB«iis©a x»tdiaetloa.^® 
rnimmn «t J. F. le^is, IMi... 3.^^ Cm5). 
ltpi©g aod J, iFeitl, Bey.. BfS.. 33f^ (1922). 
eimix» Bttll. see... efala., fmaee. ?0O (1933)• 
Pjti, Bmn-i®! and I?. C&g«iaa%. • Btr.. 1^9 
Cl9i^3), 
Pii. Imia-l0i ftiit E. loy«^, SSSs. iZ&I* SMi*» & 
S§1 C1950). 
f 
lai *&•«» pr0pmmA b.y tbs i*«aMetl©n 
of hy d&hi-Sr&tleii ©f tM 
fMs mmtefi&l w»» wt4 la ©oiineetlQa/-
wltM p©lyati*lE'«tl©m tlittil#®. 
i© &yyldlte«'tt«©thioph«a# @f k«@wa 
liairt men i»ep©rt«€, 
fi6l®fe,ii 
fli® •©.iilf Qf 
th&t fe&s l>t#a p«p.oFted wm e©afiii©t«« af lew tsaperatw®# in 
an iatrt to©*«vt?, tlilg ptsiiltft la the f&m&tim 
©f tiie ©.toliSTO-ittlf©alw». chlorld# lastiad ®f aay Rsoltar sttto-
16 itittttlea, • l*ijML@f'0AitetafotM#pi».iie ha,s tosea pmpmmi. hy 
tlM &etim #f mM m.M §th&mQl ©n 
10 
' It Ims al## fesen py0pa:p«d fef ttae dtastlaatlon of 
2-*a*la©i,lb«ng®tli4@pteBe • 2-Cia®i*©4ite®azotiil©pli®n» 
li&g h0m pwep&re^ "by tli« • Maet loa ©f 2-Blti»©aibe.fiB®tM®pli«af 
29||^ fl#weri &ad WUw%m, i*. i&,. SEI*. SSSs.* a* 3103 (19^9). 
3®H, minaii &»t #. !• miAsr, IteM.. 7.6, ^ mm (195^ )* 
3^1* ^filIls» saA #. 1« filter# ilia*. ?f.. ia pr@®# 
11955). 
s 
aafi tbi©»yl el-a#i*iA#32t33^ ant 2*.®*iaiidlte#'«g©tble«-
phmB hj' U» BmAm»ym reaetion32,3^^ 
111 of th« ii@a0feijp©»:oai'benEot?'.l®,iiteea« ,fcat« !»«:& 
l»»Bi»ii«©i,l^agistM«ipiieii« !»« fettn iiys*lfat®l««a fef 
tilt hrmlmmtim #f followed fey 
11 toyapQlfil* mA d«a»4amti@»:, * It .ali® fe»«s pmpmm4. W 
the mtim ©f etMm@Me i^iratenain ftei4 @a 
«©«t«ilii.@€lteenxothioph@B« ®i* #a 
file fer©ffll*i&t4©» ©f <ill^sf©tM,©fl»i»® sff®i*Ai 
2-Tfe»ffi04ltetaz©tMo|ife®a«,^^»5^»^ It k&B als# lt«ea pr#-^ 
paj?«4 tmm fey tfe# S«Rtiit|-«a? F«a#-
«t fey %lit action @f tMonyl ©a 2-
tM«a. »i#f^ tii« @»t «qttlml#»t @f 
teoffilae 1« msffi la tM« >»«imatl®.ii «f filben«othloph«a®., tfe« 
reialtlaf ppo^aet It 2|8-illJf^»©tllJ«n2othiophene32,3i|^ wMeli 
all© i»«8iilti wMn i« with 
3^0. Courtot, U ilcolfig f. »• Uaag,. SmS* ZSaS&.» 
18®. 1624 (192S). 
•33h. KmpT>A, ^eta sqo. scl. .ftiitrilefte. M* 1 ClSf?)* 
[Qplfinel not av?:..iMfele for «xaaliiatlo»i atatyaeted la Cheit. 
ZmtF.. 270 (1897).] 
•5^e. cowtot, ,g^,iei,a, IH,. 22m C193^}. 
3%rtii.efa^ Fat«at 76i,952 [,I& CIf351J * 
Mmm&fev mA S, £1, A»». C.liea. boo.. 6.9» 
lf20 (19^7). 
9 
km fe«sa hf 
mte of tfe® Saaiiityer m jm&rnimM.l'hmmthl^'pkem'^ 
aad &l.i© tlw: &t 3-'fe»«#dll>fiis©tli4®pfe«ra»'-5-
dl0xM« wltfe litlilM, iamalm» ffct ©f 
2-'RO«taiiM0tlfe«tts.©'IM#pbJim# fellwtt % •toi'trolyel® «at A«" 
aalnatiea •.attfeer t&« pi*epar&tl©tt @f 3» 
bPO!i.®€lte«ii»tMopb.ta«..5^ ?fe» 
lltteiw witii broffiln# aff#!*#® % st-fMi f«!i* tM »fu%h9B%n ©f 
4«i5i*®at Ai^tiii© tMdftea#, ®»^3. 
flis »f 2«lO't©tt%«n«0tWlotJhsiie fess fetem 
fef »«&»# #f ti» gftflg»«f«F F««.etl©'ii ®a 
difeen«0tM©pfe»at»32 ii-.l©a.0itfeeiig@%M@pJfe®tt« M® feeea pripartd 
In a «i.a.ia«F i4,»iXaf t© tliat ©f tt« li«#8p aa&l©f fjron #-
'Q93*^lv&%iwm 
Slafi# tim pwimmpj Interest tfei® %§ mmmmeA 
vltb awel#«p ®8lf aitretta fttiietl@asl 
tl¥«e &ttaeti«d tlx# 'Fliife *411 1m 
3^1,. tilnaa sRt 1^, I» Isffeftai IMd... 22# ^9$2 
^®§. Illesiaati, F, i@lii «4 ». tiiMAH, IMfl.... 12, If®0W / 1 O <1 \ 5oof \A75*/» 
«it i* ATiilas, ibid.. SS. 1.51^  
XQ 
til® tGm is©a©ettl«tit«t#d ai«p©aite«iiE0tiii©fli#tte# l»ir« 
all fe«@a ftot nitraMem @f 2»ifc.t»taali#Ai"bettf©« 
tlilopMe*# five# l-.mltp©*^i"*eftiy»lA©tite#a«©tfe4®|3li®n«». wM©k, 
wlita ^trulfstft €®a«li*t«A Willi tullfttrie seld# etlma©! 
aaS ttltFlt# yislti l-n.ltrod;lb«af©tM©pte«ttt»^'® Sifeeii-
E©tfelophea« is ultrstti Im tim 2*p&eXtlon mcmpmnMA % 
tt» ©xlAfttimi @f t© tlit 0.xi4«.»-
p®g&ytl«88 @f wiietiiei* 8wlfttj?lc #f &©eti® atld is tist€ as a 
flit ©f 2-a8lii©-^ iilfr©'tl-
phsnfl »mlfli.® ©©ttlft M ii#asii«rtd ©a nnsjifelgiieii® »y»ti3»#ls. 
the 6©i»:r#ep@mtittg t^ lfeat #«m M aiifattt wiffe 
trnklng pl«et la ti® 3-positlon.3*iiti»©i.lbe»i®"IM©-
fcsB Mm % tfee |-©aW@ with 
a©ld itt 
ffee al%.s»«tlo» ®f 2«'ben2«ae«mlf©a«»it@-^  ^©f 2-MBS«i4©»' 
ht-L dibemidthioplita#^ «ff6j*ii I»&iil»«»3*nltwdlfeft»»©tfci©pli«a« 
tiljifen, H, 1. Paefflti. *ad 1» l». Qye.* 
Olita.,. J, If® (1938). 
tilata sat f, mM», i». M, g.l»:».,.. iQii.>.. ||,, 2?^ 
ClW), 
hp 
R, I. Bmwm, 1# A. l#li#a «.at J', Wo»i, IMS*.# M&-* 
ll$$ (1952). 
^3s, tawieki, J. eyg. ,|t, iOS flf|^), 
I.it (JilBitB ft«4 §. 8,. llliti*,. Am* MMMx* 2Z» 
iB ?!•««# 11955). • 
II 
tipoa ©f tim .fsgmltliif ffa® altr«%i©n ef 
3-'ae«ta®lto4i|jeii£@tii.l.©fbeae fit-tft -^.iiiti»©-S«-a®«ta«li.©dlte®ii-
E@tlal0plt«ii«r vhi&h mhm hfifirolygtA &ad fitasiaatM aff®;r4» 
til© entftiytle ef 3.-aitr@dife«-»g@tMl©pfe0a# 
itg0Fi'b#4 wltk jbydrofta^  laae^  niektl m tim 
eatftlyet, gift® &f 2-
.ait»aife«nii©.1l;iii®pteismt lift® "tosta ae©@i^liiM«l fey , 
Aiswlsf oae 1»» fWr# nitF© ©oupomat, toeet 
i« 'fef tte witk feydreftn 
wfilag l&a«f ©tli®F • »«to4g for^  tfe® mAmtim 
i»elm4e gl«e aai 
ant alge fey Iwa flllage sat Anetlief' 
tw tifet piP«pmi?«,ti®R ©f 2»&ffllR®41fe#)fit#tlii#pii®i3.e ie 
t>y the ai.® ©f tti® Bftkro&mi re-arr&ftfeseiit m %h9 oxifflt ©f 
2-.msttyltito«ii»©tlil0pli«fi« m& ©f tli® 
ttsplaeiaeat. @r t»te@a0i.itetnE®tlil©-
pMtae with aaaowlm ia tM ©f e#pf#p salti Im® alt© 
te«era fte #f 2«ai-fc»tifetii2©tlil#pJh®tt@» 
5-4l0Xlll« 1® with ita-imow 
eWL^ rltt and l^ tfoeJhlorle *eid i8 psp®i»t®d t® Tl® 
• ia*leM, J. em. Cfata... if, l%f2 (1953)* 
BiiMw, w, B, lartm&fi »R4 1» !• £& Ms. SMl*. 
Soe.. la, ^ -18 (1938). 
if 
taan'litatlve.^^ can to® 
F#iaeed with ®M®ri€e siii. ibytr©elllopi® •&csl4 t© give 
ffet synth^ili ©f tfe« 
ismer imp «1b© tetta .steeettflisfeet fei" ttattfitt&l resetioii 
©f 4-i©€0ditoeii80tfal©pfa«at witli soiaaia#,^ ¥ii@ f®&©tloa of 
-^AibenzotfalenyllitJhiujffi nat §-»et}^ lhydr®3£yla»ia® afford® 
yieM« ©f fe6s®€ ^p@ii tJie 0-
Bttfeylliydroxylajslae ^•laladittsassotfeiepfeeae h&» 
Aim bftta pf«f»r«« by tte mmtimn ©a ^teydroa^ydl-
fe«n2othioph€n©^'^'» fey His© i#ff»aaii »&©^©a ©a ^-aibtns^thi©-
pfe#a«@ftrls©xyl.l0 &cld m-mirn^^, «!«© 1>y tfet trmtmmt of 
^-broiftoi|fe«ai®tM@»li0n# wltii mwrnmim la the prmmm Qf 
11 
copoei* salts » 
Hydrox;)fl BtFiTatiir«ii 
file syttttoe.itt «f i»hy€p©x,ydib«si©tM®pliem@'tofi® 1bt«ii 
»e»apltsbtt % attteti, fh® r®a©ti-©ii ©f 2-''bi*®«o-
with nlfeali ©r mlt&lim t&rtli toydrexit# 
flVts t-iifii*oxyaibe«sothlotli«a#.^®*'^^t-Iyapoacytlbtazo-
l»s ale© fe««a pmpmmi frm 2-'Milii®dlfe#ii20t;M©pfe«ii« 
606,350 [Ijw 4&.* it* ,1^3^ Uf35)J» 









































































< O VN ON 
e4 
Ik 
toy fpitt#! itiid Srafts-type 52»53»5^ fli© ®ap«, 
hQmtim &f ^-aifeafti^-feMeiiyllllhlm, wfaltfe Md fetta pp«par«d 
by wltJfe g&m m a "by-i^i'efimet 
•rsa,®ryldite«iii®1»M©fMme» fM® w&& mlm prtt&Ftd toy tit# r«-
# 
seti#ii &t ®a ?a3.©rl0 aat^tpia®. 
Sspfeexyl l«fiTatiT#§ 
All tomr ©apMxylto ftelti ©f dlfeaagd-
um trnvm* 
ffe« @f l-bf@M©t|.b#3a2i®tM©|>fa©at with mmgmmlim 
foll®wi(t hy e»r1boa,».ti©.a aff^rin l-tlbeuiethieflie-iieoayboxylie 
aeid.^  ^ fbs tlT-6% ©f 2-tlbeiiE®tiil@pti©fieea.i*-« 
^©.xyli© m%& »® «c©©iiplii.l»i toy tli« twmtmmt &t t-toreisedl-
fe»«fdtlil®pfcieae wltli »&ga«il»a fey eafMaatioa.^^ 
file liyapelyfile ®,f 2«©yaii©tifeeaaot-lil«pM#a«^ ,^i saa. tte 
175 (mil/'- IE, 
pn, Bm-iof ^  .aife,* m» m iim). 
W» lal#t0» &at e, *• Ctel«t@iui©ii, im., Km, Qhsn,* 
m (W7)» 
(1924^'^'^*^^^ [Mess. igSS£&» 'ISi 797 
1,» Iwtaep asA Uhm&n, Mu MMSM*, MMt,* M» $2? Clf^O'K 
XI 
Jhyfotellte mlA&Mm ©f 2-ife©®tyliibenEothlopli®a@^^""iAT« 
«lg© fetea aitft tm tlae "of ti» t-aelt. fjh» 
syat,&®«li #f 3«»tlb@nzothlophen«cftrbo.-s;ylt© «,©ii w&b m%h%9Ve&. 
hj m &pp»rm$ mmomoly, The metalatioa ©f i.iljtii»thl©pli#i*« 
with pkmjlml0lm iMM& tQllmeA W mrhm&M&m fl«lA« t&« 
3«aeli., Ia®%es4 ©f t]to a®«&l attalstlos .a^the t© tbm 
ii®t«r@at©3B.^ fte tF«&t»eat ®f wltte t.!i« 
wm&l aetal^ti^a rmgmtB follow«i. hy iisrfe#aati#a 
^-.•di'bintotlit®pMea«©«*'l»-X|'li® ael4» fii# l>#«t iftenlti mm 
©Maiati tej nfttng 
file ih-mM Mb &M& hmn pmpmpM ^ tim ©sltatleii ©f 
Aeetf lti'btai#tli4©tlif at, 
Tfec »«lf0tt«.tlea @f glw® 2-dlfe$ii»®-
tM©pli#tt®«mlf#iil§ flit auM eia®f»4d« #f tlil# #®»po«na 
wa® reAii.eea with stii# and fe«i€ t© tlit ©#rF«ip99timt 
tlii©ph»a©l, sTOt till® iafegf^asatlf 
e#»papfa *ltli ©"tetmlatt If mFlm^ 
&t remtloas wMeli iavelfwt ti»«iit4ag the ila^oalnffl salt ©f 
^1, G-ilmaa, f. !• teew and 0, laiat, 1. la.. 
See>. ,tl,, 2^79 Cim). 
5%. mimm mm S, §» itmeiwlech, .iMa>.. S?? Clf^S)-
li 
l#w«t by' b#»i®y2.^tl©a,^ 2»%fe#n«.©tM©i}l»a®fttlf©!i3rl eWLo-
Fid# m&jr t>t ^®4ti«#4 with lift© aai. a©t%i# aelt t© f©i*« tli® 
tmlfimi© aei&» &Bt tbli a&y fmrtiiiij?'wl%ii nlmo 
t© f#?* tfe© &t 
tJW.oai'l ©iil©fl4«, €l'b»R»tiildipbf.ae aat' 
««a,f©ayl «M©i»i4« la carfeoa dismlfitt with aniiyaTOae alttiii-
aw ©Merit# m a ©atalftt fi«l€® Ms-C 2-'4i"b®iiK©tMenyl) 
iulftxitf 
•Metallie Itflwfelwi 
• 'file najer portion #f t:]^t w®rk th&t tea® ^«ea 4oe« ©a 
4itett«@tMoptea« iat^lviaf M» hmm with peagtutB 
©f tl» alkali a.»A alkalims tfp®#* Ittalatiea mlaoit 
ftlw&y« t&k@« p|,«te« ia tli« 4*p$8lti«tt, the mlj «©«pti©n 
©•eeafg witii pMeaflsmieiiis iodid# whi&h m%ml&%m in tl» 3^ 
p©fiiti©a.,^'® m&gmtB imm «is®l to 
tlb«a«#tlii©.pii®a«, lielii, 8.fttr ©f tte ©rgaao-
mm%&lXi& mmpQm&t wert i»©p®Fted as 4«dil»-aE#tiii©piieae-
©•arteexylie aeid, ^^Frep^llitteiaa wfeteii. msed m * aetalatioa 
^•e, .e©OTt©t mm i. itiii«F, ,.gi,ii|,t., IM. 
If 
fmgmt gave & f§$ yitld #f tiie 
«ff#e$e€ a 55^" ?i®l& tb® AryilitMa® eeapetaaAi 
mm p#lmtlv©iy &g »®talfttiag 
with ,^-maylig©dium ga?« & 23# yield ©f the 
ii-aeit.®® flit &Tsmmmgmminm eoapounds ImT® l3««a »ate of 
l-bw*®"-, 2-fei»0»©-., »jit t,8-tltei*©a©tllb#'iii#tMi0pJb®a«»52 fii® 
@f diMiiz©tM®pfe#.fte *itli mwmrt^ gm.r% 
a fi*®€iiet wfei#ibi w«.« t& fe# ii@»tly tli« 2-derlffttlve 
with a tligM fiaemiit ®f iwjjwlty*^^ M rnm^ev of ttilt® 
st&lJl# illyl mpimtltm ®f feaire %®fB 
p&m& fey aetalali^ii fell©w«t toy tw&tffltnt wltte tli« 
illyl baiiit: HF ly Jtol#geii-attal iatsfeenwrilsa felloirei 
toy it# with tfe« i^llyi fht sllyl 
terlmtlwfi ef tlfeea»0t:iil#pitea® ar« msilf witM 
t^drogem p«r©xiA« t© tjfe© e#rp«8f®'ii4i.B« giia,f©a®«» eita-rftge 
we-ipt: »»€« ©a tli® sllyl i.eriTatlT«i whleh 
that til# »ilyl ttrlvatift® ®f ttes. w«i»« »u©fa »®r« 
to aeld #|.t«fage tkm. tli«lF asalef&us smifites. 
am p. U l0»ay, i^. MMMm, MSjup ,2i.» 
2?8 (1953). 
ailrnan aaft S. 'I-, i#^U, .IMi..., W Clf38). 
Gllmaa aM J. F. iofels, J4, Stea* Se.e«, 21#• 
262f CX950), 
IS 
wltii fiaing mltj?!®. mM 1® a 
aito«aE0tM0fiien©»5*-ii#iMe, fartA#?' the stability 
•©f t.|d« t.npe'' ®f 
The a«t&3.atl©ii w4t!i ]g» 
•ImtrllitMia, f»T« & 3i^' yitlt Qf if'-titeemsethiopihtBteai*-
feexylle aolA aat a 11^ ,yl®M of tltetasotfeiepiieii® «t*toeeqm«at 
te ©ftpboiiatl©®*^-® B4lJta»tlii©pfeen«-5-i.ldi:ld# ©« be tlttoes* 
m©iiOMetsl®.t«€ ©p witli ^ 
itfivatiws @f 
faMe 1 ii im «xt«a«l@m @f tfee- ttrlTOtlir#® ©f tlbeas©-
tliiopfatii® wMtli t© is©t appeftir ia tto® #0«pilftti®a« of 
Eiffiaj®, «aa 'laflias^* fke atw ia tli® 
Exp«*»i»eiitflil seotioa this «i»« alt© iii©l«t«A. 
19 
1 
lane of. e©»|)o«ttA E®f« 
l9s#.#at« ilttttet 





2-Cai«be tte®xy«fflitt©aibtB£®tM®pf»a® 139-1%0 63 
S-OarbtHaoxymPiiiPdltoftRi^tMefteae lZ^-^123 •63 
1-OM.oi'Qai'fet ii«©thi#plien® $8 30 
t- m.v$thi&phi$ m 121 62 
81 ei 
4- eiJl.©i»®ail»eBz# tM®Fto«at 85 it 
2-Dlaeet M itQt Alt nzd t M ophea« 115-116 62 
2kf''2kB •62 
1*0113® t M «ft:rl liyli llaa« D.p.. 150-155 
0»l «a. 
®2 
»«eti©n of tM,« tMsi®. 




C®®p©aaa l.P. ®C Ref, 
Z''M'b®me%hlmfl%w%phwnylmllm% 153-1^ -6^ 
2-Blfe®asot.hlopii«ii#te0;t*0ai© -wit 2iP7-'tf9 Bl 
4-Bll>eiiEOtlii@pMeEete©F0ttS,© aolft 337-339 62 
%,#*-.MAl'b«iii30tfei©pfaea® lSf-190 62 
-*I>im9thyleMlnoBthylmim&}» fe-P*'# 2tl-22^ ? 
44%«li.£othloph,8n# 0,5 ®a* 
-Di»ttbylasiiiiolg©p(f®pyljaim>)^»» "fetP., 215-218 f 
tifeeazothlophen# Oi3 *• 
7f @2 
3-Iod©ti¥«asi®tMefJt«a« ,.113 ®2 
1-»letl^ ldli»«a2#tM«pk«tt« ©8 S2 
2-Ketl^ltlb®as®tM©pli«il# 88 ®2 
3*.*etiiyM.ib«tta©tM#fte«ii® ?$ 6.2 
l-*ilr®ai¥«i»,g©tM»phea© 9f 30 
1§1 
ja,-Propyl-K-(3-dite«a,E©tM©s}^l)- 103^10% 45 





3-.let t amiao-l-- m 193-19# 31 
2»Am % alt I*© i 1 h%mm%kt&ph9m 2i?-268 ^3 
25^-255 
2- Aalao- 3-aitro Alb«a i©t M@pl»a# 2m-2^7 ^3 
3-^ Aiala©-A—n it redlbt» s® tMopiiP a® iiff-2^8 43 
2-i«iii«iali0*3»1ai'©iaetlbeii2©fM$pteiit t01-2Q2 31 
a»B«iiEMild©->-eWl©ro<llfe©aE©tM©pii®a« 211-a a 31 
198-200 31 
2-«.3tasMi4i.&-3'*aiti»0dlfesa2®tMofM#a« 113- #4 
21^6-2^7 4i|, 
2- Btait aea ttlf ©aanit®'^ '3-iit trod lfe@ a i®- 212 #3 
3- fteit aniSoaito® »i® tWleplitfl# 222-223 31 
3* aroinoiitotai© t lil©piita« 132*133. 31 
2-lp0j*®-.3-fe«Ra«yBid0tlbtfti©tlitopM«ii« l?f-180 31 
2- (a-bydroxy-l-aeplithaltBtmsft)-
dibenxothlophene 




T«H« 1 C€oa%liiii«a) 
I&ae #f e@»pottfiA M.P. Hef. 
2-Gbl©,i»o-3«aeeta.ffiM,o41l5«BsetM«pli®ae 219-220 31 
118-119 31»3f 





1,2-Ula«i»©a»«as®tlit©p]h®ii« 99-loe 43 
3, ABl ao dib6 as# tMl#fh:eae 1^17-1^8 43 
^»fi- ej «iiod ibeaiet felephea® 337-338 @2 





2-l©tto|-l->l*tbiaii&ipi},lfe«ii# [3, t-®] 
feettilaMsEol# 





1- lit P0- g- sutmoaibt a mthl^pimme 165**1®® 30,43 
l-ilt?©- 2-» ©M»l30tli©xja»la©4l^®ni®- 189-190 43 
23 
f&hU 1 
@f i©Mp©mR& 1*P. ®G lef. 
a-Propyl-N-C^-nitre-S-dlbeiiz©- 1S8-1S9 ^5 
thlenyl )-cai»fea,aatt 
fManapii$litiiO:[ 2,3-«] pS.ft««l®9©l® 218-tl9 ^5 
flii.fta&phtii®a®{3,.2^«]pimg«ltiiole If 6* 177 ^3 
MfeeiiMttii©piitBe~5-'4l6Xl€e8 
1^0fei0r©ttl»®iiit©tM©fli#E®-.5-.€l©xlt« li7 62 
1-H#tl^iaito#ii:zotki©pii«Be-5-€i©*ia» 192 §2 
2-M©tiiyltibenzotMopli«iie-.5-i.l0i:ii# 200 $2 
3-l«tfayl4lbenzotM©pfeene-5-di©x3't® 3.85 ®2 
20 S ®2 
l-fpia®Hjyl6ilflAlli«iiTOttil0pli«»e« 132 §2  
2,8-PiHietbyltll>©iif®tlit©plitae-.5-' ^0-t92 62 
dloxti# 




wMtto. hmm teee» ®ai»i»lea ©ttt in thia lal>©piit©ry 
during th# emm9 of tMg study wtileh liiifi b#«fi ppeTlouily 
pttblleh©fi3®*''33-f^^ will mt to# laelua«d la tte© Ixperlstatal 
All »sltlBg pelats art ii.a#©pi»#et®i aad all rtsc-
tloas luiTQlvlag frg6tt©a©t®lll0 eenpowai® w«i»® mrrl^d QUt 
in to «,tii©i|>|jer« ®f ojiygtu-fF©#, dry mltyofen. 
J3ifeeai®tlai©piita« B«3?iTatiy#i 
Prepag&tlQii. M 2^8«*<iicyfti»AilMHi£QtMeB.lisn.@ 
fM8 «0fflp©wi. w&e pr»pmr9d ia a©o©pdaaic« witii tfi# 
@f I#el®eli toy a sutettitmtlQii ptaotlofi 
on th® ©©iresp^aaiiig dlbreacs mmpoumA using mpperiX) 
cyanld® in qttia@lia'e at 
A aixtttf© eeataialBf 51 ..0 f. CO.l^f »©1#) ©f 2,8* 
dibroii0<lil»«ii8dtlii©pheii«^'^i 35*0 gt Co#39 nol«) of-cepperCi) 
eyaElt# aM 200 id.. ®f fi^e®iay ai«%lll«d (H»ia©llBe wat 
heattS At t. ttKperatiire 'feetweee 190-200® f&r 20, Jiowfs ttna®r 
F, loelsefe ana A. WMtiiey,I* 
795 cmi)-
25 
an ataaipMeye ©f altr©g«a, f,tot ooa^ttntg w«i'® decanted Int© 
1 lltti* &f 6 i aeld, FiltratlsE, aad fifylng ©f 
tim F«iiilt4ilf f«sld.m® fav# 26«3. f. C7^.5^) ©f rfMleh-kfowii 
aateflal mtltlng teelwtta 2S5-2?8®* Crygtalllaatlea of tfele 
aatfplal fp©» t#ti»a.eliloF@tthaii#, msli^ l©i*it-A yltld@a 20-»2 
g. C57»8,i} 2,8-»Al©yaii#€ite«iit@tfel®ffc#»t Mltlng at 33?«^ 
338°. 
ftoe iiifi»a?«d ip«etyyii ^f tbli nateflal gave an rteorp-
tloE Mai St Infiloatl'T# ®f tii® ejaii© gyenp.'®® 
.te&I*. GmlM., tm %^%»gSi S, 13,®8. Fowad-s B, 
13A2,  I3A7,  
Attegpted exlimtien of 2..8-*aioy&a'#A.lbenEethlQt?heae. 
file »tf©apt©t ©xitotitii #f 2,8-ti«y«a©41btnE#thi©pb.#ne 
was ©aiTlsd :©iit in moeuMaae® with 111® pFoee€«r« &t Ssmay^®, 
mslug 30^ i^aregea ptpoxlt# in flaoiaJl a©etie &elA.. 
A ©ott-lalaimg .5»9 g* {©«02l4 aple) @f 2,8-
41oyaa0ait?«i|g©tM©pli0ii#, 62 al. C0,i® a©le) of 30^ hyd^ro^en 
p©TOxia,® Mi 75 »1. ®f glaeial aestlo &©iA wag Meattd and 
stirred for m period ©f 1.5 towi# Tiie mixture wag then 
intfi»ai»#4 w«r# jfua on a laird infrared 
®p®ctPoph@t6i!et«r, pmpmty ®f the Institute f&r Atoiaie 
B®s«.areti, Aft«s, la.. 
m 
fiftCAiitsd lii%0'2§i «1, of mM. wmter and tfeea filtered t& 
•yield g* C9S»0^ recovery) ®f • 2,8-dlcf&fto€lb®B.EOtfal0phtnt 
whieb fa*r@ ft© la a#ltlaf point wfe#fi &§.mimA wltli 
itai»tliig liftteflal, 
Attesst»i Df.ggai'ati&ii. #f .2.8«aiey&itQ4iMnR0tM©i?liea8"'.S'>Q3Eld® 
T'fat proet4*iJ*« ©f if»©wa, QMist^mm &ad Saatla^® wss 
mssfd In ail attempt t© pr#fart tM® » fills lnT©lvt® 
the tjf#«t»tBt mt til# ialflfie wltli @fal,#rlH« la an Inert «©!* 
Tent to f©» firit tte olilweenlfoiiiw eihloplt®, wM^eh la 
tJteii liydralygti t© fQrm th® ostlit* 
A e©latl©a ©f 5»^ f» i0.021% a©lt) ®f 2,8~Al€jyaii©dl-
bensotfalaphene 1» 1|0 »1» @f eartea f«t?»ehl®flie wat 
ti*fat#d with l,f g, {0»§25 »©1®) ©f ©lil@i»liie, fh« alxt«i?« 
was ell©wf.t to itiyat f©r « ptpl©€ ©f 1,5 at re©® 
t@aptrattt3?« . aat tli«n gtemkea with ,2©0 »1, of w&%ep» €©iie®n-
ti-atlcjn of til® esi»to#a tttraelilopMt Iftytf affofdsd ^,7 §, 
i9^,0 m&Qmry) ©f ®at®pl#.l wfelefe g&m m d#pr#fil©a Ie 
atltlng point wkm ainlxtd wltfe tfet Ktftftlmg aattrlal, 
Attgapttfl pyemy&tlen @t 1«teen64lltgn£Q.tM0Blie.ne-»f*exMe 
file ilreet feF©ffiin&ti©a ®f dlfc®a2;®tlilopti#n««5*-oxld# 
2? 
yields 2-l3r0iB6>tlbeii2?stM©p^at or g,8-i.ibi*o»©€ito©nEotlilo-
ptifttt a« til® «6la pro'ittetfl teptadliig ttpon th® quantity &t 
hrmim #iipl©y»4» fbt ©f tfe« S-oxiA# is eaii«®d 
fey t)m tecoait# f0P»et % tlte' laltlal l5Po»laati©ii 
®f tJie md thea iabset^tatly f©i«td toy ttoc feroaiaatio'n 
of ai1s#az&tiil@pMea® itself*l^'wag ttemgfet if s©»e 
oxlilElag sgeat- ©f stiffleieat etrtsgtli to ©xiili® teydregeii 
tep^aidt at &• m®r« rapid rate tfeaa mvUd. tl» 5-oxid« wm 
lntF©d,tte«t, ttoea Wroaiaatioii wo^li take plaee, aud in titee 
3-p©«iti©». M wfeieh. Im® l3«@ii «s#t t# ®xldli« liyiro-
gen teomide forai-d ditrinf tli« eowM# of a ftseHon t® 
p0tm®gl« cslilorate,®^ fMs wag m«td iE etuBtctioa witli 
til® tordiilaatioii of ketoii#.i, wimm the prtten©# of aciH 
pmmotm eoad«ii«&ti©a0. 
A mixtw® ©©ntalnlog 5.© f« C®»§25 »0le) of dibeaao-
thiopli#nt-^©xiA#, 1,2 g* C§*9©S3 ii#l«) of potassiu® elilo* 
rate, 5® «1. ef glaelal aeetie acit aiifi 5 wat^f wafi 
litatecl tev a' perled ef 3 h©Wi. fJie iiixt«p© ws,s th»m d«-
oaated into 100 al.,. ©f water. fftm0ti@»al eryetalllEatloii 
from an ttlmnel-aetfayl Ctll©B©lve pftif favt 3«i g» C57*5^) 
of m&terisl whiefa a@lt«t mt 228-2.2^^, ant f&fe a® depreeiion 
1. J., eiifg. Seg.,.., 272 C1948),. 
28 
in atltiaf -^©lat vkmi ad«lxti with mi 
of ai'b«ii20t.l|lepl*itBe-|-tl©xid»«^^ flier# was alto Qibtainei. 
Ppep&p&tlea :of %*»byoiid.plifBQ3tyaeetie aeid 
SIttce p©tgii®liiii elilerate in a©ttie aeia was to© etrong 
as aa oxiiliiag agsiit, aaetli«r rtaftii'l wa« ©©agtit *b.ieh 
woald aot ©xiilx# Alto«m»ttei©ftea«-5-oxia« "but would ©xlfiiz® 
broaldt to bipofflis®,. Anetlier' salfoxidt was cliosta 'beoame® 
of itm w&tgi* eolttbllitj, lew ii©leeulsi* wtigM ant %im t&B# 
witfe whieii. S,t» ?#a«etl©a pi»©dtt©t mmlA to® pe«ovt4 from tte® 
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rtactiea «ygtt»| this *&i difflttfeyl enlfoxlit., 
to tstafellito, tfe« f©«Ati@« Qf son© •p@gltlv@-tys>e bpo'ttln® 
rMlcal resiiltiag froa th» pea^etlon ef i^Srobroato aeld ant 
diaetbyl «ta,lf©xlt«, pfetmel wm lat»0dm«eel mm a mptmrm ?«-. 
agent, ioe to its «««# ©f teomiiifttl©!!, 
A  mlxttire ©©tttaiaiog k » f  §• C0*95 »©le) ©f phtfiel, 
g. (©.051 ®o;l@) ©£ dluetlii*! 2,5#5 f* (@.15 a©!#) 
@f ^8^ li^arobr0«ie acli. sad 25 »!• of glaoiAl aeetie acid 
wmg rtflmxii tm A p®rl®d @f 1 ii&mr# flie alxtttr# was 
tto&Btsi into 75 »!• saturated aoa^Blm eiilorld® solmtiom 
dlMethi'l ittlfoxid© ws* obtalatil am a gift tmn 
the Stephan Che'^'icel G®#, Ghicego,. .|11» 
29 
ana tb« f-eaiiittng alxtupe ®xt».eled with ttlier* fbe etii«r 
was tlstlllattea laming &n oil. To tkm oily 
weei&m wtrs f.5 f* iQ*10 «ol@) ®f eiil#roa©®tle »elt 
SBd 10 mAlm liyfiroxiie td a©k« the 
baile, ffet i»®eiiltiaf eol«tio« wag M#at®d «ia the eO'Hteats 
eoiie®atrat»i to ii«a^ trpieii'. fhere wm tkem atdtd 50 ®1. 
• ••' • s,. 
wattr sni th# mlxtmr® wa® n&d# aeiil© with ailwte feydro-
©hleric aeit. ffat w«« tiitB. fllt#f>et aad ti» r«il€ae 
efyttalliEti fj?®« watep, nslag to yltlt $»9 f. 
C51,®|^) ®f #:rmtle pi»0dm©t fe#tw#ei» 139-152®, M 
ftddltlsaftl Fe^py-stalliifctlea fvm water g«Te ^*2. g, (36.5^) 
of *ei%iiig ftt 15S-1§0®, vhleii 
gave mo i^eprmulm in Halting poiat with an authentic 
.sptoloeE prepared toy tte i»e&Gtl@u ©f ^-teo«©pli.enol, clilor©-
seetle a0ld'«€ liyarexM#« 
ltteat>tea oxld&tiea ®f Ail3t.az#thioBfaea9 
ilaee botii dito«as0fM#ptetB«-,5-6xi€« mA dimBtbyl 
talfoxidt art 0-f g«ffleitiit strtaftte. t© e©Ev«ft toyaiilt# to 
fepoaiite, tMp® sxi»t«a. tb» pe-sillilllty that dlaetteyl 
L. Shplatr mmA !.• G* Fafsii, "IdtntlflcatlQii ©f 
Orgaaie Compoundg, " 3i*d eA.* filey aH't S©a», Im*., 
lew fork, W. Y., Ifii-®, p. m* 
3© 
i«lf0X4€« eoult difei'iiaofMophtne. Altfaoiafh the 
ttMllibritt*. in mluttm. Mgiit not M tmor&ble f©r tiie 
f©M&ti0il .©f tbe folatlliti* ©f 
dla«thyl SMlfia# ©oMlt efft'Ot tin® rtaetlea.# ffet 
pf0GtaMr® ®f wm Maptei f&r tkie 
A wlxtiii*® e^atftlalaf 5,i g, »©1®) ©f ditoenio-
thiopli«a©i, i* to*©64 »el#) #f tittetJhi'l swlfoxid#, 23 »!• 
of glatlal aettio fteid mnA 2 Arope ©f 0©netiitrat«cl sulfwrle 
&©t4 wms t&r & pmrl&A of ^ tottr®. Tlie mixture was 
a«©a.sted iat© 7$ ml, ©f mter'anA tJbi rtsttltiag rtildu® wai 
er js ta l l tEet  ft»@» etfess&l t® f i t l t  3#? f# (7^,0^ rmeowrf)  
©f dl¥®mE©tii i0pfe©sf  mt  f7- f8®. 
Atttgptgd byoala&.'liott ef aifet.azttlilotiheiit 
Slia.ee tli® rtaetlea ®f dlattiiyl amlf©xlt«, bydm^mlc 
a©ld aiiA pfec^noi rt-snlttd la tli« f©rit*tl©a of ^-toomeplitnol, 
It was ttottfM thmt tli« feaetioE feydi*'©-
bromlo «,©idi.«»d gmlfo..3cia.e might give a-bro»©ti-
feenz^thlepMa®. 
A atrtmf* e«ntalaln§ f.»2 g* {0.050- aole) of dlb«nE@-
tMoflatBt, 4.-0 f» (0,05^ ®@1«) ©f iulfoxltt, 25,5 f. 
7%, #. Be^awtll mM !• M. Pitt, Jg^. gtea. See..,. 2Z* 
57'2 (1955). 
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Co. 15 !i0l®) ©f aeld aai '85 «1» of glacial 
aeeti© miA w&e Mated at mflux foy a p«i*i®d @f 2 liours. 
ffee alxtwj?® wa» Atcantti Into 150 al# ©f water and the r#-
imltlftg 'pfeetpit&t# flltared aat arl«d t© yield 6.7 f. of 
«&t«3?lftl whieia wltea betwitn fso~93®. ^M,b w&s oryst&lllzet 
tmm ettosnol t© give g* C58«7^ ef Aitoenzothlo-
pteen# wbieh »#lte4 »t 97-98®# 
Prtpajpfttlem of i^tttt^yiai'beasotMe'Piien# 
8%nm -tbi i-4erlwti¥«« #f tib®»$0thl©ph«ae mm r&th^r 
lmm&me§lh%€, tim Bynttmla &f l^aetJafltlbeiiiiotMoplMgn® 
appenrtd t© h§ feest hf memm #f a lafil©g@n-®etal 
imt&rmmv&mlm mmtim m l-hrmoAth^Bz^tMopbene, in a 
a&ER«r iis#t on mA treating tiae 
11 i*««ttltlEg l«llt-kl® teFivatl*© with Al»#tlQrlimlf*t« » 
liit© a l-littp, tfar«@-n«0k@d» rottad-'bottopst fl&ik 
§quipp§& with & iie@hsal@Rl «tl»er an4 rtflux cond,tne«r 
fltttd te a nitmgm lalet wwm plmmA 15.5 g. (0.059 mole) 
•ilf l-bi'em.otllseiizotiileptieiit and 2$& rf..» of attJajtooue. tther. 
to the alx:tttp« wag ad<ie€, at rom tempmrntmrSf OTer a 5~ 
ailiimtt O»©60 mol® ®f ,^-Mtfllltiiimffi^^ esntalaed la 
7^1* Gllii&a, A,, leel, C. §, Bmnn«ii, M, W, Bwllook., 
§. 1. Bman aad B. 8, llllei', Ab. Chea. . 21, 1^99 
Cl949h 
3i 
5i »l. of  as. fiQltttlon. Mttef  X5 ulnutee, O qI qip 
test w«« atg&tlve. Qm-hmlf C0.029 B©ie) of this 
0olwtl©B wa.® a4d«d «l©wlf t® a alxtar® ©satalnlag 5»® »!• 
(0.05^ a©l«) @f tlBethflswlfate aisMlfed in 2.00 »1. of 
etteip. At tMt ®«ta ©f 30 C@l®r fmt wm negft-
tiw# ffef Aixtttu^ was %'di*0l|'E«d with w«teF, tJ» ethartal 
layer Btparfttsd &»€ flrlft mm ®aii.jtroa« @®aiw» e«lfatt» 
the ©tlier wm r«s@vtd tsi' dietlllati#®. t© leaw 3,5 g, of a 
ie»i-®©lia, ifM©,ti, npom r®©ry«t»lllsatlom fro® ©tiaa©! gmm 
a t©tsl #f 2,5 f* «f a.-.m«tla|'l<illj«ns®t.bl©|»iie]ne 
aeltlng &t 
Aaal, ^Csleft. f#r %3%0Ss S, roiiadi S, 
16»01. 
grgBftr&llQjQ: Qf l-';ail?@a£otMgayltri«t'lterleilftae 
ftoi® editp®itmi. wag pr@p«.r«t la iteeort&ne® with tfes pr©-
e«4mr« @f Illmainatl, iefei« ant us## to prepart 
th® ie©M«ri© 2-» miit fto® l-tibtftE©tble»fllitiiiw» 
prepared previoiif -txptriatat w&s Msed in tMs 
&il»aa mm J. Swiss, tbid,,.. §g, W^f 119^0). 
pit mirnrnrn. &a4 F. Sehalf®. ,Cj^  .IJJA.* |£» 
2002 11925)* 
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t© 0,030 »ola of l-dil-itaiotMeayilltMaa wae added 7,0 
f, C0#O©6 ©f ti*l«etteylsllfl tsMtriie eoat«i8«d in 30 
»1«, #f aaiifdroBs ttfety* fh.9 wa§ sllowtd to peaot 
s.t rtoM f-QT a p«rl©A ef 3 feenr-i afttr %rhlsii tlae, 
C©l©r fist t w&i atg&tlTf.* ffet alxttti»« w«.t kydrftljEet with 
water., tii« layer sM ii»le4 ov©i* aaliydrow 
B.odl«» fli# ©tfe®'?' wag rmm^A fey distillation a-nd 
tM oily 'v&ettta iigtlll«t, fli« tmc%%m "beillng 




Citled, tQT %_|%,e8lSj r»l, 11,0., fomd? SI, 
ly&tioa ef I*^iigtkYl.ai'baiig.Qthi©ptieB®«>.S*aiQEit» 
file ©Eliatloa @f l*ii«t^l€ito«ef.#tliloipii®iie was ea.j»rl«d 
©lit #»«#ntiftlly la &m&vMnm wltii tfe#' pi»#e«diir« tor tJit 
03cld,atl9a 0f dibtaE®tlil©pMa®, iisii^ jfeyarog-eii peroxide 
in glsolal a©ttl« 
A ©oat«i»lftg 1*5 i» .w©l«) of l-mBthyl" 
dihemQthi&phmtt 23 al» #f fl&elal acstio mlA and 10 ®1» 
of 30^ I^Ar^gea. pei^oxiia wmt for & -ptriod of 1 
li0ttr. fim i!©latles wm ateaat^i liit@ a.pfi»oxl»attly 
lO'O ffil» Qt wmt@r a»t th» retiiltlag pf^tslpltatt fllteret. 
.3^  
the wa« ei*yitall,iEed fpoa etimnol to field 
1»5 f* &t «at»pltl mtltliig hetwmn 190-192®. to 
snalytlaal «a»ple st If 1-19'2®. 
Anal, Galea, for Gi3%o%Si S, 13.92, Wmn&t &, 
13.78. 
Pyeuferatioa.Q.f l-tgiji..®tfaylellyl€11a»ii.:|.etfe.ioph&Re»^<tie^ide 
fh© .oxld&tl@fi &f l«4ife®lftsotM@iiflti»liietfeylell&ae wa® 
carried omt la & mmmmr ttteipfbtd prtTlO'tailj. 
A contalttlnf t,0 g.. (O'.OOfi ®©ls) ©f l^-dltoeMO-
tlii@]ti|'lti»i»®tliyliil&,iis, 2$ »1» 0f gl&©lal aeetlc seid and 
10 al. of 3©^' hi'droftn .p«p&xl«s w&§ p«fla»A for 1 tmv &n& 
th#» 4®'0«Rt:ti lato 1§0 ml. ©f fh® ©rad® pes Mae 
was e3?|-st&lllt#t froB etlmaQl td i^ltld 2»,1 §, ©f aattFlal 
aelting l>#tw«@a lOf'-llf®.. IteFfstalllEftllon fr©® mtthmii©! 
g&w 1..9 i. ^ 18^1.5^1 ®f ®fttti»lal Btltiag at I38-139®. 
Mfel.. Calod* t&r Sijlle 1^2® • ®lt 9»?^. f©ii«ds il, 
f,61. 9»5^. 
.Fytpag&tiop, ;ef ,2«»»iiethyldi.'beRaetMegt»..iig 
ffe@ 2-»etliyl derlvatlw was pj»«p«i*#d in a aaaner 
analagotti the »yiit,heelt of tMe l-^asthyl t«riT&tlT0, 
35 
f© a ffllxtwp# cQRtftiiilaf .21# 0 f. C0:»Q8Q »©le) ©f 2« 
bp©B©Slfee»S0tl:il#phett« la 300 al. ef aalifcipoMi ettier was 
Mdtd 0,©8© »©1@ #f ^-featyllttlilma ia §6 al. ®f an etiiti*@al 
sQliatloa* Gsldr f#it II wa« asgatife after 3§ slnmtte. 
fMe BixtttP# wa# feftiet to s ©f It.6 g, Co.l aole) 
©f la 15© si. ®f aiibytP0'«» eth«p. CQler 
f®gt I  w&fi. -pefatiT# aftep 3© ttimitti,  fM« wa® 
fejdi'el7t«4 #ltli irattp aa« tli© #th«.Ftal laytr separated and. 
Api«4 0T®r mahfAwmn BSiimii salfatt, fke ether wa« i»®»@veA 
toy tlstilXati&a ftad tli® ©i-fitalllstd fro® etfeAsol 
t© i-ield a total ©f 5*6 f* ©f S^atthyldibeazotMo-
phm9 TOltlig at 88-89®. 
Aa&l.. f©r Ci3%oSt i,' 16*17. FottadJ S, 
15.91, 16.§|. 
PrtPsy&tlOE. of.^2*iigtteldi'bs-BgotM0phgm®» Ma 
fw© gf,»g (©•01© *dlt| «©f. 2-*tttofl€lMii'i0'tMopMa@, 
50' al* af glAei^l acttle aelA saA 1© cl, o-f 3©^ by.ai»®gt-R 
perexid# w#f« lieatta st r«fl» fd.r 1 !©»?:. fli« soltatieii 
•was a«©&»tei Int© ftppr©xtBttt«ly 1§0 «!• o.f water &M tii® 
refultiag p3f#@lpitAt« flltsi'td* fiat wae ©i^et^l-' 
li»«t fpo» #tt!ftii©l sat t.hm agaia fmm »«tliaaoI t© yield 
3i. 
t a  g ,  ( 3 M 0 )  © f  w m d m t  m l t i m  I f 9 - t o o ®  
®f feitwtta Iff-lff®* 
f®? %3%o02S; S, I3.f3,. 
13.S5.* 
fii« urns mtt itt « mmmw d#»efn&«€ 
• A l.at*rewf«rii«R *a« osyrled ©nt 
©a 3'-tef©«©4i^«iis©%&i©p.li#ae .Attfi *k# ps»©Aa©% ti»®at#d 
witii 
A mlxtur® contninlng f*l f. |0»03^ «®1«) of 3-^b»»0-
€iteeasotM0|5fe®®«? m'& 150 «!.• amtoySFOtts tttei* »a« tr«at©A 
wit& 6»0^O *©1« 0f iBiimt&lmeft la 41 lO., ©f sa 
Thli g&if# « e®l,®r f#it II after 
30 ffct mlxtum wme tkm atisi, t® & ©ea-
tfeinlng 5»0.f, (.©.ili-© »©!#) ©f l» 75 »!• ®f 
fM« wm f®r 1 temi?, at tM® ©si. 
whltli ti*«» 6®1®J?' f«tl I ffe« prt-tmot w&i 
wsfiti up ift tilt «i.aaty fi®»©yl%#i6 ri'fe'^ettely t© glTt 3.1 g. 
C^5*^) ,3*ffi«ttoyldn3ta*0$M©s>&«B® a«Xtiag at ?8«?9®« 
Aftai* 'fftltt. f©r S, li.!?, feaMJ- S, 
1©.25. 
ant l»Q g, 
Wmm&i B,. 
3f 
A ®f 1*5 g."10*0076 s»le) ©f 
tfei©f&«•»«.» W A* ©f 30 t»TO3Cl4# aai 20 al, ©f 
glaelsl mtsfele a.®ld wa* fesated f©i» 1 teiiF. fiile waa tr«at«d 
wltli watej? ftut %im wm ffei® 
•atsrifel w&B r«©?yistall4i®€ twim trmm fttmasl mn&. oao« fro» 
utttemol t©: yl«M a t#tal @.f 3.,3 g, ®f 
tetlileptoat-l-ilexli® at i8#-185®# 




ti» e0»tip0ati»f w»i »©% flyjith®@li@d. 1 
»ftttpl« ©f JiteQfey'i itFlTatlv® wm i^mrified mA 
«««d In tte' foll0wtiif pF«p&s»mti©ii» 
lEt© & 1.2|^al., l.rl®iiBef®i» flaak witM a m f l m  
e©iid«n®tp w#pt pla.©«i. 0.t5? f* {U#00f9 *©!#) of 
1b«8K€>tM®pi»iii«, 25 *l» of glael&l mmti& mX& and 10 al# of 
3©^ feyiftr©f#ii'ptp#xAi:®, tiis mlxtnm wai tmmted t&r 1 
deemte-d %m%& wat#2« ft»d tbs rttulllmg preeipitate filter®!,. 
lt©i»y®tallli*ti#ii fmm ttlmael aoi ttoa tmm attfe&n®! 
3S 
§,3|. f. Qf 
•ai,©xit« atliiag St -^4-. 105®, 
An&l*  ^ C«led» for %3%o%®  ^ 3.3•93# Fottnti S, 
13*$9. 
Prts&gatlQtt. af g.8»i.iitetfaylai%emii6tM©sMfte 
1st© a; , tJbr^e-iitekei, poani-^ottoaM flask 
wifeU m g%ii»rei? &ift4 s r«flttx 
fittet with M inlet were pl&®et 25*0 g» |0.0?.3 
«©lt) ©f f,&«tllbTO»©tife«aii©tM.©fteiB® aai 300 ml* ©f AEbjarow® 
•ttber, f& ti» $ttrmA 9&lutim was O.IS «5l.e of Mr 
but^rllitkimrn .At tte tat ®f 3® *lTOt«is M&r fmt  11 w&i 
ii©fstlv«. t© tM« 8olmti@a. wmB tkm «.M®t a alxtart esn* 
taiaiag f ,.I: g# |0..©T3 a«l«) ©f timetr^Igilfat© dise®l"rt4 
in 100 »1» #f A atf&tif® e©l®r t««$ 1 was 
•oWaiset ImpeilAtely aft«p 111# Ai»#-thyl««lfat@ toaA b®#M 
til®: w&t irltfe %im eth«r«ml 
la|f©r »«f>.»fetet m& wa«ii«t with flw «tii«r#al toltt-
tl©ii w&# tiiea flrlet ©ire? iittlsy'a2*Qti§ iodii» ttflfatt, 
aaft tlie' vm f#a@irei by tlitlllatiOB, fii« ©llf product 
wat eyy#taliii®t fi»©« etbmQl %& yltld 5.2- f* C32..8^ } ©f 
®.rjetal» mtltlnf at 
3f 
lami« Clale4». t&w S» Fonaa: S, 
15.15, 15* 2^ * 
Pr®Bai»&tieiii. Q:f 2.Mi»Alagtl»lditotii£ettiieBiteine* ^ *:a.iexia® 
fir® g»«i (§ ,n igu  ef 2 ,i-iiiitthyldlb«iiadtM©filt@tt« 
w«3?® rtflttxii wltii & BGlutim ©©Etnlalag 30 •!. of glaeiml 
•aettie aelt: aaA 1§ »1« of 30^ fcya,i*og#a the BiX" 
turn was with w*t«p aa4 tM# p«#altliig ptsldti® w&t 
ci»f»ta2.1if®lt fFtii aelhyl Pell©##!^# t& fl®l# 1,.2 g* ($2*1^) 
of iseltliif at 290-
•2ft®, 
An&l* v,8lat# t&T C1(!4..Hi2028 ' S, 13,1^ , foiiad J S, 
13.05, 
pyro&if&.ttoai ef 
fill® mmpQ%m€ wa« % tw® tiff«reat 
fk« tim% lair©lf«t tM mm ®f ttie lllaa»a Tmntiom 
oa 4-l#€oalfeenzothl©p.|»a«^'^,. aiii tli# »®thet used w&« n 
medlfi^ atlea ©f tim pj»oe«dttre @f H«ll, ttiilie ant 
ttiluf an ofpaaoaetallle ©a eopptrlil) ®WL@r>id®, 
fmm, .BOaMMA,* M» 159 <19#6K . 
mud E. faFatp, eMeit«. SQe*,. 
ni ClfSOi.^ 
Raa I. tat© a fl&ck, in m oll--teatli wa@ 
plAoed 20*0: g., i0,U06#5 m X ^ I  ©f ^-iQiofilfetagetMopMas. 
file fe&tb was fetatst, eiieii that the. ef tM 
l©dodito«BEOth,l©piittt« w«.i atomt f© tM# was Md«d, 
la s®all porttontt., i»| f# (0,134 f# &to®) of eop^tr teema# 
©fer ft psrlwt ©f 30 alnutts* fbe temperatiar® wa# 
jbflt at 200-220^ f#r 2 tottw an# thea the §©iit®B%s wej*® 
aeesit#® into saat* fli« reialtl-ag aixtar® *a® gi^uad aat 
tbefi refined wltk tttoa®!. fii« rtsMm# tliat wa# a®t eolablt 
la »&« Tpetlm9€ with, attliyl e«ll@eolv« aat fllt©i»«i» 
file fwm$ with *nt fiiere 
was ©btalttS'i. 2*2 ClS.?^ ) @f l-^ '^-bltCaifeeiiiQtMoffatiitl 
»eltl^ at X8f-9i®. 
Am&l. G*l0€,. foP S, i?.!©, Fouiits g, 18»50, 
a.?.S3. 17.76. 
ftma Il« A Witt with KimllsF qmnntltl®® ©f #«l®d©fillMii» 
aad mpp^T ^Ftate wm »&€• as lag a reaotlon 
©f afeottt 100®. fh#re *&« eh%^lm&. 3.,S f., (3©»5^) 
©r ^,4 »•%!«(Alfeti$&o'ttei@pl»»t) wltlag ftt lS9-lfO®» 
tea 1II« imp A rouad-botteaed 
flMsk wltte a iseeiiaaloal mA a ©©n-
Aoa»mr wtr#: plaett 25,§ §,. Co.l3@ ir©1«} ©f .dlb®n2setM®piiea« 
ftiii -dOO ffll,. ®f aitl^drotis etli#!*.. to this w&® atfltd 138 ml,  
©f am ttJtetfpal folutlea ©©atmlainf ©•IJ »©le of ja-tomtylllttoltiBi. 
in 
fMg «ai@w©€ to ptaet i»©0« ttspsi^attti*® for a 
pti-idi ©f ^ liottfs, at «ad #f wfelefe tla#, s atg&tlT# 
i©Mr f«it ill Witt 0ltftta#4« fiiii $eln%im wm» attei to a 
»tt®pea»i©.ii li^S i# CO.l^ aole) #f eepfefClI) ©lilsriat 
in 100 Ml, ©f snbydroiyti ttJbir* fk® mlMtum wm§ refluxei 
f®p twO' liQisirs aaa tlisa 15® »!•. &t ttoe w&« distilled 
from tJh,® f tmk,  fh« eowetBtFatsd waa reflmed t&r 
3Q ttliimt#® ii©p®j at tli® §04 ©f whl.efe flat, a asfatlTt C©l©i» 
ftal I w« 0Maiatd, flie ennteati %di*©iyi«a wltli 
iilut# hgrtoteM.©!*!© s@M »i th(» *»«a«i»4ei» &i tJse ttlier w 
allQWit t© -ttaporat#.. ffat i*«sii»e wm wltb «®v©i»al 
p©rti#as @f • atlat®. ^i.F©oM.#rl« aeii t© pta©ve reaalniug 
eepftf* salti.*- fli# ©i»mi# »t®flsl wm f«fli»£#d wltii ©tiaa©! 
m& the rtildmt e©at«liilnf the py#ia.et wrm t.ak«a up In re-
flmxlng m%thfX itlldttlw mi-tFesttt with fhem 
wm ©Maiii»t a t#tal ®jp l»f f« ef #*4*~MsC4i%>®n20* 
tMoplifaf) at lif-lf#, wbieh i«T® ao la 
n iiixst aeltiaf point aeter»laatl©a witto tM pm&mt ©fetain«a 
toy tl» i*ta®-tlGa #f ^•«-loi,efill?«ai©tMoptoa® mA mpper hrome* 
yyep&patieii ^&f 9. lQ«*blgt 4^ai'fegii&Qt M,eB:yl)9.10-»aiitlirad.iQl 
Into i. roiiM^bettoaed tlmk 
e'fiBipp«4 witih a »eimnioal «tl.i*.per «.iii u T9flux Qm&enBBr 
w@i»0 plaeei 1§,II g# C0,0-^8,nolt) @f aat 
300 »1, of salytfoms «tMr# f© the etlppittg slurry was addtd, 
0,1 B»lt @f Ifield pr«-
pawi bf tb@ Qf tiMii80tiii®i>'li«8« witii 
litiiimal eeatimlMft is 235 ®1* &f tthtf, flit atxtw# wm 
at j»®eii fm 20 Mewi aa4 then 20Q al« 
@f wa® 'r-iniefet by tletl3.1ati©a* f® tli® wftfl 
100 al« ®f &ii.iiytF©a» p«ti»©ltiM 126-130<^, 
fli« ei&lutl#a 'wm wHmmM t@r $ k&mm, at th® «ot ©f whlefe 
a asgatl^T# •Cal©? f#it I w»e lyarolyii® wltb 
tllwt® tiydrochl.erie »<3lt foll©w«t ®mt©t»a%l©a ®f tli© 
©tfetrtel lay«r 22, t g. &t ermdB pm€m.et 
mtltiag CvfmtMllizmtim fwm Bttfefl 
C#ll®i©lTe gmm 15# 1 g. ©f a&terial seltliif at 297-
198®« Ja,frai»iS miialfsli @f tiilt #©«f©a®d m &b«©i»ptl.on 
Mnd at .2*9yci, IMleatif# of the -©i gr®ttp &»« a© band la 
the fielaity ^of §yu » ln41©®tlaf *ii©- a^seaet ©f & caffeomyl 
gr®mp. 
Aa&l. f©r C3Lf%20®l S, ll.lt, Foaat? S, 
10»S5» lO.ft. 
Fgempatien #f l»'-elilepoAll>«nistM.#^Ma« 
fMe ei-atjlsssie of l-eja©r@aife«as©tbl®plien© Im® hmm 
fey tin*## «etli@tg. l.-MltF©-2«a®et-
@r It® ©©FPfeefoatiaf italae my 
witii etteaa©! ®.8t feydi^g^lil^rl.# aeid t® gim l-
©lil®TOtife«fi2@tMophen@,^® ,l« 
eMsriaatet mlfitfyl • eWeritt la aWL&mfQrm t© gim 1-
elil©i'©-t»mett«td^<3ibeai#tM©pfee»@, wM<iM aay "b® tofdrolyzet. 
and i««ialamtei.» t© giT® ttoii l-'il.tro-2-
anlsdSlljeiiiotlaldfiieiie my b# i«aa:iaAt«.t witji, & e©s-
t&inin ttliam©!, tttlfafi© aeit ani. mMm nitrite to glv« 
3.-.alti»©dlb#iis@tM(9pMii®, wiileM 1» •feora »ay fe# rtdiicti t© tte 
eoprtgpoiK'inp? i«ia,s* fto# aaia# m&y to® «••©€ la m 
i*«6cti©m t® gim til® l»eW.®r® 
fi*0» l».<3MorO'-' 2'«*g.iaodifc®iiz#tlil.QAeaa. Znte & i50-al, 
teeak#!^ if«jp« pl»e#4 i»5 f« (O.Oll a@lt) ©f 
iltetas@tM#ftoea«» 5© ^aal, ®# tttowl, 20 al,'tf wattr aai .20 
Hi* ®f ©©aeiBtr»t«A mltrnM *©it. ffcat aixtmre wag iraf««a. 
to &ppmx%.mm%9ly ii® mA tMta 3.«® g# @f .s©ti*iai aitrltt wmm 
.ftAAet slewif, ffet aixtMM wag to a 250 »1. 
IjcltMftyfp fla«k i«|iiipp«€ wlffe a reflm conciens#? mat be«.tit 
at far »!»«%•« •, fhi® «0latl@a wa« deoaatst 
iat© .2i'0 ffil, ®f wmter ttnA tii® pi»«©lpi%al@, filtered. 
fb« erwt# w«.t ©ryffalllEtd ©fliaiiel mtlag 
i©i?4f-A t® irltM & t©tal #f ©«^i g, Clf.S^I &t l-'#bl@roil« 
'ib«iiE0fM©pitfiit melting at ^8® asA irMeb f&f® no iepF««sl©a 
ia a »i»t aeltlag peiat •<l®t#FalfiatlQa with a • saaple of 
l-eM.®i»oaitoeaa©tliiop&®n« % tto« «tliRii©ll.e iiydr«-
ehleri® aeift of l*»ltr©»2-ao«tiiiil4otlb«ii»tMo-
fpoa l*aaiaotib®.ii2QtMdfilieB6.i, Jut© a 250-al. 'btaker 
wtre §» {0.0205 molt) Of l»Miaotlls#ttEOtM©pliea«, 
3.00 iS.. @f mttr aai. 30 al# @f ©oa®®iit3f«tefl l^tFoetolerie 
aeli, Ttot B&lmtkm w&g emXM t© mpprmiM&t^ly 0-5® &mA 
!•# f# #f altrite soatmimtt la, »1# #f water w&® 
slmly* 'Att^r stiri»lag tfel® toltififtii. 15 ulnuttg, 
it w&i Mi.«a t@ a i©lmtl®,ii esutaialaf § §• @f e©f|»@i?ClJ 
0jil©i*ia® iisfl©iv«a ^ si* @f iilat# i^li*©©WLoi»ie &®lt« 
flit etabimtd miztmm was f#r ,3© siiimte® -aEd tli®a 
«ll0wta to eo®l, fMt resltme wbieM. f©»it was ftiteret aad 
trm t© yiaM 0»?1 g» &t 1-
eM@»41fe«iii.i}tM:@pfa®se iitltiag mt $8®» 
gg®Qayati#n @f l*.QlilQf>Qd.i"bfeiife.otM#»jte.aii».§*AiQ3EM« 
' • • M' mlxtmm QA& g» |0,0018 ael®) of 1-
©M-OfeftlfetttiotliteplitRe, 2® al, ©f fla«(SAl aeetl® asld ant 
10 «1, @f 3Q0 kfAmg&m ira« rtflaxtt for » pei-i^d 
©f 1 Jioar* fte soltttl'Stt wm 'AmmnWd iato wAtei*, lti« 
rtittltiag pyeeipltatt fllttrtd «t ©rj»t&lllm#4 tmm 
«%h&a©l t® i-ieia QA& g. CS7.5^') ©f i«®;i3l©r©dito0as©tlil@piitii®-
5-4i®xit» weitiaf mt 18f®» 
Ae&I. Caltd. .for 0x217010261 il, r©ma4i Gl, 
13*73, t3M* 
.#f t«»gMer@Ai.teengotlti#Bli9tt». 
?M# e©Mp#TOt M# b«ta pmpm&A % •  { ? © « ! * h 8 W » f ® i * i  
ttet melt lag poia%. of M« ii©t oerrtspeiit with 
til® ©Jsl^r# Isomer tW«la«A ^ %fe® ttaaia^tioB ©f 
3*aiiaotll@M#ttii#ffe«ae., fh# i»f2fap«d tpsstma ©f tli# 
€liloi^ »lne *as al®©s%- Idemtioal with tfe® i.afyai»«4 iBpesti*ii®. 
©f a»l>i?®»#-3*-Miia©tlMB0Othl.opheft«#'^^ fbf oxltatt©-ii 0f tfe« 
2-elil®r041fetai#tfaifp.lJ#-iis fey Aemimmtim mtt&rMd 
a ittlfea# w&leli did to tii# me ©fet&lnet. fey 
Cowttt, llima Ia4l@fttliig liist iilf a-ehloF© p»4ttet wat 
Imour#, 
lat© a fl«.:Sk witb » Ftflax; 
©®ina«B»er w#r® plaetd 1*0 -g, Co,,§®43 Belt) #f 
aiitsi<0iit%®nEOthlophen.« j 3© »!• ©f 6 ml# ®f eoaeea-
trmteA ealftirie aeii ant ^ »!#• @f wfettr# ft tiie refltti:l.n^ 
BGlmttm •»&» ^aaei 2«| g, ©f ©otiiiB altrite saa tb$- alrttire 
tm 30 fin i?«®altliif imlf&t# ms 
filtered ®ff %jhe '••©litl©!*© »«p.®taid ira« pi*telpltat#d 
m 
by tfe® rnmitim. @f w&t#?, fM« melted &% 116-119®} 
km%mT, mn atdltltaal afferisA 0,4i g, 
0f ii«l.%4lit At lai-12#* 
A ««apl# 9t %hle wat with 30|l' Jbytr^-
f«» peroxlt® la &fit t® a ©#*p#.ijtaa. wtele.|& »elt#d 
at 2%-2i^2^. 
gygpftrntiea #f 1*>etelomailie»£QtMaBMa® 
fke ©f llil® *w a€e#«flitfe®d toy 
»tiai« ©f a SaiBds#y#f 3«ii*iii#ifb«as#tMi©piieii», 
fJb® copper CD wat pr@e#tmi»© 
76 ©f ^ fl» nitTOSfl a#l,4 wm prepartt fey tte 
®f ,S©ag##a aai, w^,k#3r#1^?^ 
Ist© &. 25a*al,# fes&ktp mm flaeed g» (a«®2| a^le) 
&f 3-a»l»©€11i«a»®tM#fM©iit »a. S§ »!• ©f glaeial. aetll© 
&eit, ffeii *m Miet Blmlft it®t allwlag th® 
t© rill# 10®,# "I® 15 »!• e0ae«ati»st»a 
ittlfiii't# aeia ©e»t«laiag I*-© g» ®f attrite* fM« 
was stirred ia &» iet-'bs'lfe. f@i* '%$ mi. timm dteaattt 
7®1, I, '^'ogel, *A Textbook ©f ?i*A®ti©sl ©rgftul® eUjeais-
%pft * I«©mi«ft»8, a-i?0ea a»t tmwmft Kew iQi-k, i, X , If#8, 
P« ISi* 
1« S0tfi#a'aad .J* lalk«ri ili,. gfaea, Soe,.. XStO 
Clf33)* 
late a ^,0 f. of mpp^ril) eMdfldt in 
60 •»!• of (i©a©«»it?«.tei, tiytrinsfelori® a«M* fiiis vm hemtei. 
fer » ptrltd ®f Bluttte® m m ant tiita tteaateA 
i»to 150 al, ®f wat®!** flii tfeme fora©a w&« filter## 
mM oFf»t»liiz.et fr@ii tttoftnel tm jt«l€ §»ff §» Cl3»3^) 
5-eM.®f©dS.1s®ii2©tMiJipJteiit Mltlaf 
teal# e#l©i.» f©3? e^2l|©3.ij §1., 01, 
16.1?,, l§.,Ot» 
gytmftrfttieM of ^*:eM.Qy#ails>ea.sQfeM#:Bftsmt. 
•ffet ^<!,W.©#o Isowep was prfefrnftt In a ffiaimtr an&logom® 
t® tlis . mrmtlea ©f tl» 
Imto a 250-«l» wm^ plrnmA i#@ §,• Co*©3 mole) 
@f ^-^aaiaeilfefatutliiepltiB® aad 70 al* #f glaelal ae«tie a®l4, 
fM® wfti aiiea t© m ©cidltt solutlea ©f iiltr®®,|'l iulfmric &©ld 
(10' lE %xmm @f tts® aaiat'li a©t allowiaf tfee t«®pe.ratitii«« 
t© Tl»9 afeeirt 1§®, fJil® »lxt«re wet #at«i to m selntiem ©oa-
ts-iaing 5t0 f, ©f ©»fpei*Cl| eiil®-i»lAf dliielftd la SO al, ©f 
§#B©tati*at®d feyt»efcl@'i*ie mlA ftad toe&ted ©a a steam-batli 
f©l* 1 hew* ftm esateiit® -mre tiiea 4te«at«t Int© 300 ml., 
@.f water mA mmXtlng. rtsltot *•« sat epye-
t*lllE#t,, m«lsg lOFlt-A to fiflt a total &t 1*2 g, Cl8,i^^) 
of ^-^elilwQtlMaiQthlofMene ®tltliif at S%*8S®» 
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Aa l^. Grnim. f&T CI, 16,21. Wommt CI, 
li.oi, 
Piremrmtigiii of l-iodQailbsiiaQthiQiahgnft 
ffeis eoiifeaiift wm f.i»tpAFea , 
toy ffl#aag tf a l3al@ge-ii-M«t*X iat«3P©©svt#sl©ii f©ll®w«d fey 
of tl* 4«riTe.tiir«, witfe 
Into, a |0§*iil, ,>• tlii*e«-a#©k«i.> pouM-*b@tt©«S'd flask 
t'fiiippe€ wlt,ii a. *«©,fei!ai©«.l etlry#? naa a ?»flttx e@ni#iie«i» 
w«»@ plae®« JtCI g,. |©«§if »!#) ©f 
ami MQ »!# #f aiiiiyar©ii» Bthmr* ft tl» ftifFiHf ®©lttti@m 
wa« Md0€ 10 a3.« ®f «a ttlwrtal e#at&laliitf O»020 
»@i® @f n-butyllAthli«a. Aft#'** itirfiag f«i? 5 mlmtm at 
itaptFRtui*#, a asgallf# Q&lm fmt II waa 0|jta.ltt«t, 
fM« ttlxtmr# w»s t® A eoritaliilttg i* 
l©aiiie %m 150 »!• s.ahjdi»©iii ttfaw An«l Ifasa nilewtd t© 
mmet fmr m -^Mitieaal tew# iyt^lyel® was tffeeteA wltii 
w&ter mad tM •tl»re&l laftr fhie X&fw wme 
wasMd wit'ii oodiua and Ijtea ©wr statoyifoa® 
soiltts iiilfat#, fli# ttiter w® riawtA lij «ftiitill»ti©a 
leairlag i. itai-.«olld iriiitli. w»» erffltAliixtii fwmm «%:lia.tt@a. 
to m total 'Qf l<.6 f# C27,i^ ) «f l-.l#4@Al'N>ag©ttiltpii®a« 
atltimf at 
M&ml. fm S, iO.3%. Wmn&i i, 
10.51, 
.Pi»e^ &i»atioi3 &f l-lQ-te'ClltegiligtMjepJ&tae 
lat© s 250*al* wtrt plae#i 10,0 g, 10,05^5 aoXe) 
©f 3-ftaiii©€lb#a«ttbiopheni ao4 * idlmtlea #f 3«5 »!• ©©a-
etEtr&ttd .§mlftt,Fie «.©it in 'S^ ®f wstt®i»» fit® nlxttti*# 
wftfi t© O-'S® tfjea 3.»#5 f, @f s^nlitja sitrlt-#, 41«-
lolvtfi la-lS »1, #f water, wt il$wly fi*©» a feawtt#. 
fMs mimtum wat f©y 3§ aiamte® m& tlien a.®ei.a1i®A 
Ittt© a Mt f©liatl©ii eoatainlng 2.5«9 §.* df potatiiw itiltt 
fiiisdlvft III 50 al# ©f watai*# A a«©iiiit ©f ©©pptr 
"bromst wa« »€€«€ t® tii® rt&ction &mt ffe# ©etttfuti 
mm M%teA em m fm X b&wpm flils wms §©©ied 
att4 «xtpaet®d wltli ©artea t#tr«0|il«ir4te#, fM 9mtrmt was 
ani w#ib(&d i itl~ eeitua Mtalflte fioliBtl©ii ami, ti» 
®©lir«at tttbs«fatatlf tmm ti» pi»©4met» S«ir®i*al 
reoFystalligatieM fi»@a ©tMa©! yi#lifd 2*1 §, {13.5^) of 
3~i©40<ilto#Jis©tbl©'pl»a# aeltlag a.t 112-113 » 




fMs. ®©ap©ttai tes bees €©a.rtot ant to* 
worksm'^'^t  ^5«t m expsristatal aftall# mw9 fiTta, 
CJullliiaii# |*l«ia ®f 2-
Rita-eAifetiis^tMopteii® iitliif fttmtag nltrle aeld, immer&T, 
tilamn &M i©%ls^2. .©fetitia&t yltldg is tM mag© @f 
ittglii*^ j. with'a tltffet m@<llfi©sfioa,- m yieM ©f 
30^, fb» i« & »©4lf|©&tlt,a ®f lagJasa,*! pip©e«dwe. 
i. ©f 15® g, Co*S15 «@le) ®f «,il»fii»©ttoi©p'fatiit 
in 1 lit«i* #f fiaeial ae«tle aeit w&i t® »ppi?6Xiiisttl|' 
iR an f« thli wai aid«d 210 »!,. ®f nitsrle 
«el:i (96^) @v#i* a p«i»i®A ©f ^-5 ffilatttti, net alldwiug tb© 
tfiifttmlw# @f til# mixture to i»ise 23®« ffe» 
nlxtttr® wm rnllQwm t® m% tfai® f&ip Z tew® 
ant tiifa nt. wmm t^r m atdltloaal I. teup., tMe 
retnitl.iig sixtai*® wm sat t.tii i»#si€ii« w&eiitt toy 
f oPElng & elmrry with tfteaaol «t. refilttrlag*. fhf ©ruts 
ppofimet wms wwitoitt m tteie iiel®«'i» fmmatl wltli swall portloa# 
9t ttfeaaol, laat tfe®B a,ri«i t# yieM i§.i §• of' -
mmtertal imltlmg 183«*1S5^* fmr® 2-iiltr©filto®i«©tliio-
p,l»n# fe&« a utitlBf p^iiit @f hewtftp, tte.« aattflsl 
©Italnet io ffee afetv# B&aaeF ie #tiitstel© fer with 
tiaClI) ©felerli#,and hydreehlerie 
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.0.f 2*»ii«ia@aiMnsigthliiatota.e 
fli» ©f g-iiitr©tl'fe«RsotM#isheB'« l*t '^en. 
©ftPFita ©at la Wftftj iiswtwf, tfct fe»Bt yitiaj tmm 
the aitm mmpmni «i*t ©fetaisefi fey tl» r«4ttotioa 
m#li^ Iftaty al#kel md teySf#g«a. fMs pmpK^Mtim h&e 
tala li»lt&ll©a8 wltfa. %!» slsi ®f l»b« rua tliat 
®ay to# ©mi: dme to wmeWt^ti&m m tli« »!«« ©f the 
mvMl«ih%9* Mm%l»r llisitatioa to 
tkB tti« @t s#tel|^i© i» ttoftt, iwl##® 
piw "feto# p#tm§tl©» app«ap« 
t# etop at §.©»• InttrtttAlalni fJte I® a 
tl»t l»« fetta m»f4 t® l-nltjroiiteeni©-
to a alxtmi*# ^©©a-*»l».4ng 3|»® g. I §#153 »le) ©f .2-
Bit3?sAlMii^©tW©pto»««, «»p. 183*ISS®, aat 2©© «a..» ©f glacial 
aettl© mM *»• aMM «. cemtsiaiaf 139 g» C0>S18 
«©l® ) . © f  t tnil l)  ©.|il@rii« iihftiJ'a'l® Ib 1^0 «!»• ©f ©©ae®a» 
trat«d fcydi*#eM.#pi# aeld, fM® alstttP# mm M&ttt to ntfir 
aat itirrti' for 1 hour. It irat tJteti ©©©ltd la 
l.ee-'b&'lto m& ths wealttiif pi»«©ltS.tat« flttertd wmehB& 
witfe s mlxtwp^ #f e0Bfisentr&lt4 li|--4f©eiil«i»4© ami. flaeial 
aeetl© «tclt® 'fbs rtsltme wm trtst-tfi wltM 3O'0 al. 
0f wftttr t© mhi^k fe&i %0 g, ©f 
It 
the fret was toy atmiie ©f filtFatlsii tteoagfe 
« ©lattfcA fl.«« tmnml* fti« ©mi* aatftf wa» 
tmm t© yt«l€l t.2«i g« (7^*0) sf 
ptoa® atltlng at XaQ-l23.*|®# fMs aat«i»ial f»ir© »© deprts* 
«i®a la «tot melting |5@lat with, aa smttealil® «p«eliita 
pmp&m^ %j tJ» i»®aiieti@a #f t-altroilfeeagstiiio--
pteati. 
P:i*»Bar&tidn ®f 2»Ai&®gtaaidet.ib«iisi.®lMQmjbing 
fMs wm« pfmpawt &mm€l&g t© ti» pFoeedar# 
©f f©f tiii ffepamti®tt #f ttae#ty3. aa.ldts* SIeo# 
mme »# aatt&ttt,, %M syntiiesls was-
mat®rtak«.ii t© if a s-spwpwtatlfe amel«-si* stain# 
of €lfe#2is©thiophea«- t©ttM I® wm§ alt® p-|*e* 
p&r#i to #t«€y iti Alr$0ti^e imflusnm t© ®2.«etF©« 
pMIio a» ©oiip«»4 t© j8#ii0s##fyl Atrlmtlire.,. 
A iii3ctai?e 5#® g, {§.,025^ bqI®.) «f 2»»a«lR©-
5® Hi#, ©f tot al# ©f aettl® 
ftiitoyirli# w&i «$ tm 2 Jtottf'i* Cwfeea t®tm-
wa.f aitti. to tli# syttta. «,i the stsstttf# tl«tlli'«€ 
t© reaoT® mettle wiiyiirlt®. flit prtceia was 
witJH peti-olfta ffelie? Cls.p* 90-11,8®!*'" fellowM ^y 
fl3.tfatl@a Arflmg gmft ^#5 i* t63#5^^) of 2-i.iaiieta®li©-
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aeitiiif at 115-13-®^.* '^h.t imfwrn^A ip«etrus 
&t tM« mmp^mA fft'Tt B® mirnum fer tti« p2».ti#ii©« ©f m -il 
Mat. 
teal.. GmX©a. ft,3? %@%3»%Si C, 67,S^| B,. #,#2; i» 
F©ii»tJ S, S7.WI »» S» 
Wity&ttoil 61" 2»aiaegtfe«iiQ<li'^agQ:tfeteiiteettt 
fk# aAti!»atl@» ©f 2^di&#«tftii4t@aib©aE#tM#pM«ae WA# 
et«ai«a t#' tEWstlf&tt. tlie a44t€ A®*etlfittiea ibf R 
®®e©oa &e#tjS. -gf©ttp pl&es-i ©a «tti. 
f®'®xaa4Bs aay a#t#4 la swfestlte-, 
ti©a aat t© stepl© fmtmw iife@iit tli« 
,1. 4.-iilxtmx*® e«-t&lalaf'3*5 fi. «al«) ©f 
a-€,l&©tt&al€©ii¥#m»@tM©pli«®, 1,3# ail. 9f glaeial mmtM 
mi& aat 2»i »1# ©f aitple •a©ii. (f©:^} mm at ro®* 
•feeaftr&twre for •» p«:i*l@€ «f 3§ aiamttti fits wixtaye wm 
.SttttatM ,l,at0 «1» w&tm' mn& tli« preelpitst# 
filte'3?e€ ana ipttfi %© five 1#1 g,. Cjl*#^ mmmry) ©f t-
tia6tt*ii|doaiD6n?othioofc®ne, wiiieli gave »® ttp»»tl©ii la 
aeltiag p©iiit wliiii m€»lxtt witii tlie ftwtiiii s&fti'lal* 
' Ian II« A ffiijKtttpe teiitalalag 1#6 f» (O.OdJ? aol®) ©f 
2-dlaoetm»ii.©dlfe#ng©tlil©ffesii«, 25 ®1« ©f'flaclsl aeetl© 
aeii &aa 2, ,5 ai. tf altfie aeifi wiifi' mt mom 
tQT 1 lioei»* w&i fiteanttfi lat© 100 
»!.« @f wftttJ* aad fllttftd# The Ft«Mii® wtlftoti ©.3 g# 
{18.51^) anfi »«lt«a at fh,l® aattplal fAT# ao dt-
presfien ttt aeltlnf point *h«n itAnlSEt# wltM an .@.atii#iitie 
•ipeflasa #f l-nltFo-i^atelasliedi^tasetM^Flita® 
Frip&y&tlQja mt l*»tei*QaQ^»a~C 
zQthimk&&% 
fh» BfutkmlB ef  till® etmpeitrnd wa» «i©e@»pliste«a in m • 
naaaer aiiml@f©ag t© tte i©i*i»««.p#aiiaf ©o*p©M«d»3® 
lat© a IrltaatfiF flmit ef«tpp«t with a rtflux 
©©nt«sstr w«F» l»i f,: CQ*0056 «©1®) ®f l.«Ritr©-2-
®,i g.» Ci.@056 @f saphtiiol.-:^ 
^{•0 »1, @f ttb®ji©l a.iid 3© ffll., mt laftp©tor©«ie Tli® 
HlxtuFt wa« far 20 lalamt®® «iti ttetB allowta t© c©©l. 
fte ftSMlfiag i5F»elpit«te wm ©pjitmlllata fr@» aet^l e«llo-
s©l-v® te glf# 1,1 §• ©f prodiitt wJileh 
at 211-6-2#7-^, fbe lufwmmM B'^ntmrn ®f this mmp&m& wa# 
fttit# glallsp t# ti&t #f l-elilor©-2-Cf»fey4i*6X3r-l-.aapjitb«itii#-
mm) dlhm.m%Mi@9kBm9.^ 
Mml.. Calti, fO'F C22Hi-.SrS26SJ Si*# 1^»99m fmmAi 
Bf. I#.87* 3l%,8§. 
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Msil&tlfm fQga&tiea &f l-^ehlngQ*^!-. 
i 2*ltyagea:.y*l»n&r)Jh>tlial®ttfta£0 )&ibeaEethi®iBliene 
f@ tlmeldatt tJi®' ?#setieii ffi##l»aig* fm tite foraatl#*! 
Qt thlg tmm 2.--altro~2~&©et&«iio4ll>«ii,.«©tM@^Mta«, 
and teytotliisFie it wat t.si#attal tirnt tli« 
fe« fill® *mi ite©©spliil»t hf 
iieatmrinf tii« ©f fi3«a.1:l®ii tbe Ft4 pptelpltat© of 
pr©i«,et wmultlmg. f>©a ©©mfiiag i»@«Gti©ii, 
laa 1* f© & Tbeiltaf slxfitF# eisataittliiig 0#S f» 
CO^iOS® &i mpktiml'^% ^0 al* #f elliaaol sad JO «!» 
©f 0oae»ttt.Fat#t ^tps0M«rts «•©!« wm tiilekly CI..8 g. 
iO+OOZS ttslel ©f l-iiJ.t-F®*2-&.©«t«li©ilfes»wtfei©pliS»«, fM» 
w&B tMediattlf »€ tim tl*» asissttwa tmm 
tM lutwiaetl&tt ©f %h9 mi%m mmprnm^ te tte fwa&tloa @f 
a f@€ prtelpitftt# »« s,ppi»@xi»at«lf S«5 niaiitt#*. 
Im II, fM» Faa wa« giatlftj* to %k&t ©f run I In all 
wttli tilt «xseptiiia timt IQ »f* ©f aedliitt aitrit# 
wai iatTOane«a 30 «««@a4s affi? fii« alt» fii# 
tl»t memmeS. tmm tJae iatroteetl©a %©• %Jfet f®3?s&tl©ii #f tk» 
ret pm&ipkt&%e wms §,ppwmlm&twly 3,0 aiiittt®#,. 
5i 
Pyegap&ti&a ef 
fMs co»po«ad *®e f,pe.psi»et #«8®atially in aeeoi»d.&no# 
with tilt Bttfeefi a®®a fmw tM mM&tim ©f dllteai©tM®pii®a« 
% 0 dib«n2®tM©^t»ne»5*-fil#xl€«, 
A mixtmm mntmimiag 2.0 g» mole) ©f l-altj?©* 
2"&ettaiiia©dib«iim©ttoi©pJtitBe» 15 nl* &f 30 .hy&mgem peroxide 
aai 35 ©f gla©lal a©etle aeii wa» for 1 hoar* 
ftiifi' w.m 4«®Riit®t iRt# l§§ ml* #f w&t«p mA ttee 
p r « 6 l p l t & l ®  © 3 r y & t $ : . l l i E ® A - i - i t l t  g ,  
(f6»$0) ®f amtwlAl wMsli ««lted at 
CalM, mr *» i»82# i, 10,0S. 
F®Hiiii I, 8,40, s:»5d| i, f,f©, f.8f, 
fMs #©®f©itiit WHS prepiyptt a#e»F€l»g t# t'l®- pmmdum 
0f A'VBki&a^^, witfe & Blight «.Efi & sllgtetly 
iwppQVed yleM, 
IBSO* into « 2-lltei*(, liiy#e«iie©k«i, i»o«aa-bott®ffi®i. 
fla«k ©fwlppfd w.tt:li a »,flw e©ii<i«fi:i®r a-fti oeeiisaleal etl'WtP 
were pl&e-ta 73,i C0«^§ a#!#) ©f and 309 
»1. ©f aahydf^ea® ettosp* f® tfeti aixtttre irm« aiAtt 0,43 nols 
Qf @oatala@t 1,8 3O6 @f &n «tii@r«&l 
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foltittott# fil# aixtmrt g&T® s negative Seldx* fs«t 
11 mtt0T 'immm* fist ©©«!«%« ^ w«3*f t© 0-5® 
mMeA wm ?#5 g* C®#li a®lf) ©f ©•aetlii'll^troxi'lMila# di.#« 
»olv©a In 1§© »1, #.f thi# aixfw-t wa» all©w@t t© 
.!•«#,©t for 2 immm and Itets wltlt water. Tlie tiro 
lay#?# «•#« ftp«piit.«d mA tli® lityeF was irltt over 
iQdiw i^y %iF®ita chioMto was piuisti ttooagii 
tka &M tli« iiftF#eiia.©rtd® fll-
&»t iritd t® gift g, Cis#?,^l dfamiatftibtas©-
I^4i*®ehl#i*i4«, Mltlag witli 4«eo«f0Bltl#ii at 
233-235®fh® toyi3P©«lil6i*|i.t wa« Itt wat«i» mmA R*a# 
femfle to llfemrftte t-li@ fmt imlse, flil.# wm ®Fy«t&lIli,©t 
tfm pttfeXtm (Wi» t# yl®li 19*1 g» 
©f 4-.a«4»©i,4to«ai©tMepJtea« weltlaf at 
Biaa Il« lit© a tlirs«-ii«sk#i., wiiad-'b©tt©»«t, 1 
fl®»l with fe »t%rmr &at rtfliuc @©n-
Ammr fittti t# * mltmgm mte pla©td 18.^ g, Co*I© 
*@3.t) ©r ail>tB«#tM®pM«iie «i 3Qt.»3L, @f aatoyfiren®' ttlitr. 
f® tMi sixtape wm ai.4»t Ovll ft®!® &t ^*%atyllltliima 
talftti la ?i »1. ©f ao «®lmtion. 0©l@i* f®#t II 
wm mg&t%w% 20 hmwe* fii« ^-€lbtai©tlil«iiyll.ltMiia 
was atdti t© & &©ltttl®ii ®©afmi®laf 8*% f... (Q*W m@lt} ©f 
§«.»ettoyltiyaf»©xylital.»# ia 2QQ al» of m^&mm 
etimf t© %rlit©M h&m attefi li€5 nl, @f' ^-l»tttyllitiii,«ii 
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•iolmtieii @©at&taiiig tfalvaltat# ©f t©tal toait, A aega-
tiff 0©liir Ttfit I wftg ©btalaei 15 »!««%## &ft«f tJs® aMltlaa 
Qf ik*AXhemmthlmylli,thim MtA tfe« aisctwft wa# tbBu Isrfir©-
lyttd* flit ®tii©:*»#al Iftytr wm§ mat Arltt ov#i* 
tetiia tmlfat®.. JDi*y ^§msm ©Miif'itt wm» p»fii«d lat© tMt 
ttJ^rtsl «®lmll0a wMefe iii tit tmmmtim of & 
«©lia »sd' mn ©11. ffe# oil wm iep«i?at®d wd *iia® toasle 
witli ailmt# fb« oil wMeb was 
Slgtillea t© glvt t.»l g», tf litmld wMeli wm 
not itentifitt, fcttt, wklmh wai Mli«ir#t t# fe# • 
fb» 'iQlli ©Msltttd m a pssult ©f fUMiRg €?y iiy-4rof©a 
eljlet»ld« tM .i@l«ttea wm workt4 up In the 
msti&l m&mmr t# gi?# 3*5 g* |1?»5^) •^^aalastitoenicstihlo--
phm* »«l%laf ftt l§f*ll§^» 
.gytMr&tiQH ef 
f© a, aiJEtmr® e@atal»l,ag ^..0 g# C0'#3f »©1«) of 
attrllf la 3t-0 «1, ©f anhya^ett# »tfe«r wa» &i«#i O.siii'S «ol« 
©f 4*<lifetiis©tM«ayllltlit:tta {tbt@i»«tl©*l yl«l€ Ms®d mpm 
•original ©f dlb#ii2®tM©'fM«i*@ tt«talat«a) ©©ntalatd In 
*1-35 »1, an etIitF#*! •0lmti©a» flat mixtum r«d and 
a pi»t§ipit&t# fsiwttj 0©l#r ft«t I wai aegatl?® mfter 15 
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§0 
te'tta atitd, C©3.@i* f«it I w&e aefstiv#* ffee «txtiaf« wa® 
. aXitwtt t# mmet t© i»©#».teaptrmtai*# sat t&tm faytTOlyied with 
wa««r m&A tiMs tw© ftpwalei. fim etli«F«&i lay©i» wm 
with pmtlmB ©f aiimtt and tli© Msie edlii-
ti@aB ®®»feiatd* this e#l'aH®a was t© #xp«X i»e.gidttAi 
alleiret t@ ©#©1 aaA t.taea a@l€lfl,«t.- Tli# fteiiltiEg 
p-ri©lpltat« wati flltwe-d aM AFi«t t© yl#ii g. ©f ©put# 
MltJiag was ©i»ystilllji«t 
ffes AH a««t#a«-w&-|«p p&ii* t® yi#ia 2*| g» i 22* 3^1 ©f I-'-
tlfetftaotM«pfe«ael>©i»©ate aelt atltinf «,% 
fw mttatral efulT-
aleat, 22S*1, f®«Ai i, l4,ii| mmtvml tfuimleiit# 230,1» 
233*2, 
F©rty-#i3i fffttti C0'»25 s@le) ®f lifesasetMleplitas la 56® 
»i, ©f aahytroii* wag adtalnltd wltto' 
(§#16. »©la in IT© «1». #f m mlutlom), Aftm m 
8egati¥@ (?:0l©i* f««t II jfc»4 %«#B ©litalati tMs telwlioa w&® 
ftdiet slowly to a iils:tiii»« ©©atftlaing 92.-0 f,. |O*#0 @f 
^fate Iw 300 »!• ©t aafeytremi 8th®F, maiataiiiiag 
& i*eaetl©a fe«l©w '•il®. At ths tad ©f tfcit adti-
tl©» of th# opfanQffie tallies #©apoeai» G©l@r ft fit I w&e 
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fkt alx.ttt.1*# was liyajp0lyii«a *lth 10^ aeld» 
the layei* &11A ©ff. 
Tfcit Milto# was an-i# with 1$^ p^tmnium kfArGZi&m ant 
the ImtMi#,!. Fewewi by tit*# f&« F®Malaiag 
eolatloa vm t® feaew mf mmmtmA dlfesa-
m&, tli« i lXtmte aciiifieA, flie w«b 
« ft'eftnat-^irattp paii* t© I'ttl# a t©tal @f 
18^0 g. iffitleU at 33?'^339®. »« 
lafrartd ©f tki« - «eli. li&t aa «&*®fpti©n l»aa at 
Z*f yd ,  itt41®atiT® &t mm *©1 frenpl a &f • 
tile aeld tJtot wm§ iie&t#€ »ppr«3iiM«t#l:|' 120® f®r Rl»«t 3 
g»Tt 110 Mai'tit ite t&tmmd wMete wo«l.t 
iaf#j* tl4# pp«««a$«'©f aa ftoeift.for# tM# obs«i»ve4 
oeltlag peiat ii tfe&t ©f the-a,iiliy4i*i4«» 
0 m l . f & r  % f , i %  I Q g i *  0 ,  i ^ * O i |  p t a t r a l  • f u l y -




ffee mnmm Img Uii# «tptt©tap«.l pr#«sf® t&r 
il4l3®ia8.0tlil©fto»n# is tm' tlss »«t pmrt, dae 
ia-TOlirliif foaltiea immBplm* 
Btrm^tmsJL el»F&©%ei»i«|l«*g f©r dlbtiisetMoplitaf 
dtPiVfttlir®-# mf be <i3..6«sifi«4 ist« fiv# m&mmly 
Plat el©«wr« iwttota frm. toowii ®f iipfetsyl 
©p 'biphmn^lt jfiag i^feiiifigs t® kaowa cl«.riTatiY«a ®f 
%lpkmy%t Airett fiyii%M«8ii @f €il»ii»®tM@p&8B« AwifatiTt# 
frm tawB tfrifatiftt, s^atli®.®l.i frQm ©siipottad* 
eo»plttlRf a. &ai fey uttlie-ii. 
yiag elefiiEf. 
tfe« «t:rttetttPt ®f ait'«aiothlopli®ii@ with mg&vA 
to rlaf pefiilfeilitlet, fbt b#®t F©m%#s app©» t® be 
irhiek ntmrt wltli eltMt? a €er%m%%m &f €ip&emjl 
©r a dtrlTRtlw ©f hiphmyl* Sin©# »aay eomponji'dB 
© f  b # t f a  » t  t h m e  1 * ©  i B ® a . ® © t t l s i . r  i f s % ® a «  m m  k a s i m . ,  t f e « y  e f f e r  
A go©i ®ta.2»tliig iJtliit f0r slaeliAtidafi, 
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wtiieto i® mumllf pTmp&md hj 
i 
tli« nitfatloa aife«aE©tlil.©pMtae| tos alse fettii 
©yatteiliit,/fpoia & ilpltenfl terlmtlf# ,% 'Cttlliiifca® 
and ©0*.«opfc@w,^2.3 • 
2» Cowpl© 
/X—/X WOs 
Aiiotbii? i*#a©tl@ii taTslTlag tlaidtlzfttlon of a ilipiitayl 
©ulfiit; dtrlmti'ir® tB %im syiitlit-ii it ©f ^--^droxyAlfetuxothlo-
phene fi»s'2-s«iii©-4*-»@tfe©3£yAlpli«nyl fb® fjn-. 
0f 2»al.ti»o-'4-ted©*S-«flioxy€41>fa.ji0tM©pli®ii® fr©a 
4-#fJh@iEy-.t*j.S«'-!a3.i®€®-%'*-a4tf©tlpli@nyl ®«lflde «e4 pat&tstuffl 
iiyii»03El't#. it a #yatii««li ttepougii a €i-
plitayl sttlfii# 
SyatJteett inTOlTlag tM me @t s telptotoyX 
J . , 
ineliid® th0 pTepmrntim of fro® 





Block, iA. MA Mms.* H» i l95^)* 
f&t tysthesl® dib@ag©tlal©fiisiie«5*'dl©xi"ae km 'besB acoo®-
plisheA hf a Fi*t©t«l a»€ ip«aetl@a ®a 
enlftajrX iifetl®rlt». wit.li alwlaia la ©.ajptoea aisulftt®, 
U®t wm «a4e ©f tliii f«i» tlie 











X* Bx* 2 
2« 80A# 
fJhe ©f eKi©i*#»itlf«aie a©i4 t# ^,%*-di1&2:«©»©-
Mphtni*! fifes 3,f-€lli.f©»€lb«iif.0tM@i3festta*5-diQ^W«' 80 
eowt®t and e* him, lii.ll*. fea. gMa« iMMt* M» 
1§47 C193I). 
®%. Qimlx and F, .Bselieteoiiit, Ibid.. <5)» 1# ^3 (1935) 
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Dlb®agetM.»pM#n#-5-4J.@xi4e m$.y "te# tltafet by soAIMB 
iifaroxid® to fiir® i©al.a» 2«Mplienyl ©r irndsy 
a.@w dmitl0 e@tt41tl#a» witfe toAlia f^eytpsxldt, a-tiytroxytol* 
1? pheayl \ lite ©f tiila ftaetl©!!, femt hmn spplltd t© tto» 
dtgraa«tl©a of 2,.8-41.bp&»©iil«atdtM©Fteiit %® 3,,3''-fii'feroa©-
biplifiiyl hf fifit te tii® sttlfeBt felleiret l>y 
elea?agt to the smlfeal© R@id «M tl»» fey seid 
hyarolyfii t© 3,3*-tltoro*®feipbeiiyl* 
Br Br 
1, HgOg, liA© 
2, l&Ol, to&'l 
3. fflf» 
A r®.aetlQia wM#ii mmj -prmM ©f i-o»t mlttt In %im degrada-
tim ©'f dil»sg©tliiophtBe 4®rlTati¥»# is tte«-0'f Rft»«y 
nl©k«.l in «tlma©.l wltli t:t» €i'b®iis©tM.©pli«a« i.«rimti*re t© 
give tht e©.jpp««pii«ilBg lilpiieiiyX* 
81 C. Qmrt^mt sat 1. Gtoim, teapt, vm&,., lf2, 1667 
•" •SIlWaSWWiPIWWipBHiltWIf •iwip«|l|»!p!w»ipiw*!' * ^UMPpBdRBUr" 
<1931). 
# 0 






.4S»- #> m 
^tt4 $t 
»4 « ¥* 
$* S m 







« ft n 
m ««i M i^' • $* 1^ 
m IS Ot «t ^ 4» 




« »• p» f* S3 lU m & m B 0 l»». 
m ©- %• H t* 
& H f i  sL 
J3 
S« 
© e P> •fct 
e IC © 
«i»i- «4 0 » 
© u € 0 s # s& m # 4^  M m h f«^  IM *iHI' & $* # ss' »f Si 
•» f •*p4 P m 
*4 ©• si A 
S m ® 
m 16 
• #» 4S 'n m 
m 
@ f m. ©• ® fr« 
«e « i« e£ 13 © m .# c 94 m 0 
$*. .^.•i © it f I4 ci» % © #3 $ « ^nai %•* w4 m 
#idt 
r %-i 
•1^  & m # $*. 
%# 
£@ 
0 H '—M S © •» %4 fe. 4# 
s S © m © fi & 
0 <0 • $4 
«ig m jH 
-i^m <« © m m •' 4» 
4» & 0 M 
•«4 ' 3 iif4 © « 
f4 #4 ® - €» 
# ,fa. ® s 
# 0 © 
4<s • IS EQ H •H 
•#> « m ®  
# fit § « H- «r» Id Ji:4 # 
e ® +S .1*4 
1-4^  4» m Ci 
m £« M P* ft m 
IS e © m > © m 
ft © %* # M m 


















































































































is IS © 1H| 
t 










• 1^ # Sa •* W # m 
£ m 
# p. 
it *4 «.• 


















« M m 
r4 m 
^ § W 
















m ••H W Ni & 
'W^ II m4 m & M $s 
m 
« 
W 0 «SI 
« fc @ .i» JS 





£t . •/ » 









1 l« «p»^  
• «» 
0 m <R 
.«< » 
«» 





fi .s% B 




e ^ -£i o © ^ 0 J 
ft sg. ^ +9 • S ** •« S 
'O 4^ m M X* 
S ' S 1 5 S 5 ' a ' ' 5  -  ^  ©  ^ C f S  © % 4 # > '  • •  H « ^ * I  
« -H ® #• © ® e ® S S ® ® 4 i » 4 3  X S ^ S i ^ ^  ' S S  # • « ••la e 3 «; 4^ ir\ ^ m 
^ m 0 » 4^ X ^ t M 
»4 .r4 e » -4 O 0: M 0. M- o ® « .#»• « ffi- j3 ® -.; 
m « •» ©^ ts m m I #» e ® % e^. m M ^ * t ' © g ® .H f 43 © J3 » .j© # fo ^ ^|». p4 © iS -iA- « 
m' « M' m s ^ Q ^ 
m « »j e ©" p, o & a #-« vs 
m i4 $4 m ^ ^ *4 m m o 
m #3 s fe, ^ » 
f  ^ r H .  M  m  n  ® .  m  $4 ^ r-i. *» r-i & ® ##» « 
.•» f «4 ^ e r-t *< «. f & m m ^ m m m 
» * •• e «^ !». # 
. r4- • ® fe • 13 m *»• >' g « ® © 
" S s s s j  
* ^ f •* « 4» & ® ® rj 
o f, ^ ft ij © fc- XI 
• © Q • -HI, ^ • ff 43 ft f a  S o e s s j g S  > » o  
• -i'- « K 18 ^ s « «-< 
^ ^ « >?3 »4 *• ® ' »4 #» 
m H' & m *4 & Q »4 m m 
i ^ f S « : © 4 s , 4 .  m 
^ m •» I »4 4* « U ^ ' ^ M  
m ^ r4 m- m r4 m ^ 



































































































































































tfpe 6f syntfee#!®. It wa# frtpared by tlae mstala-
ti®s at ailstREotMopheu# tsf platayiealeiia le^lte follawfH iby 
©arfeeaati®!, .At that tlae t,fe® oth«*'i' tiirm mm& mrtQXfllQ 
aeldi m well m tMir #«tiFs if@f« tnmm, Siac-« ao geoiit't-
rleal ls©iieFit«i ©nwlcl, pirns th® faet tfeat tlie tlansatal 
analfils, tM attttp&l tiNs iafi»ai*#a gpeetwia ast 
the raet timt its m%9r wms- fron tte ©tJfe«3P 
tto## mtmmt. pi»«t®ated & f®ry Btrmg .as»i'tiffl@iit for thB 
«3Kl«t@a©« t,iie 
fli@ mimrnm t^r %i» ©f l-eMofodibang.©-
tM©pfa®B# t® ladSpt#t, ft# it .to-ft mt hmm fey 
i»lag Qtmmm ei» ring ©peaiag, 2-'A©tta»l<l©tife®a3i©tM@pfc»ii® 
wm altfated t© give m mhlQh for «. aiti*©-
a6ttaBit©diltmE©tlil@ife®as» la ma &tt®ap1» t© fayti*-#lyie t.bl# 
e©«p0O.ai t® tim mpmwfMn&Sug ftiiliiei t}»r» w&b #feta.lfiea a 
prodttet whlek eeatmiiiti. a© nl%mgm» lleaeatal aimly#!# ©f 
tlila intleatei. & efel©r#tlb«tt»tM©fli«»« M-d btea 
©btalas4». Sine® tMe ©alf W3»$ .ehl®» ifiosatp kmmn mt %lmt 
tl».t was "IMf til® @f nltr®-2-it©«t-
wltfe hjr rote®»l© aeia wft# 
©arried ©ttt. fhe pre^net; ©Mi-iwed fmm thlB reaetioa 
to 1# l-tef©»©tlt>®a»®tM©pfa«iie» fin pFt-irlettBlir mea-
tieatd efca.@i*©dlfe®sii'?>tlil6i>]toii« ©'bllmiaed fey tii® bydTOlysla 
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By pfaygleal .ael 
B#sld«8 t,iie Hit ©f »lxei aeltliig p#iat 4«ter»liia,tl0ra« 
tQT 0f t»rl.vstlve®,, tfe# m®« 
#f nfrntm^rmm Me Mm ®.f fe«lp la ©©afimint 
Comp©»at» 0@at&liii»g tte s&»« 'mm^»v #f ^-.©leetreBs, 
with «ppi»©xittat«1.3f tb® ««.»§ f®@««t,fleal arj*s.»g«««Bt and 
Ijomai nljomt ©tamily ttffatty, la m pl«aar #®iijafat@a sy«t#a 
art e&ilti, ig.0-j^-tl«@tr@al© AiiM#gQm« 
tives ©f ise-^-eleeSroale speetyMlly-
file u%t-»mlQX9t «p«0traa @1" aiici. aito«a$©%M©pli.«a« 
a.r« fttltt fi»ll.aj?. 
•?!&«, i& .iiSSft. .Stes*» M» 3.01 CWl). 
n  
4-.aiti»otlte«ag®tMopiisn® &M tMt ef l-nitrseapfeais.®!#®^ mm 
aiailar. fkt «»»« for $^ml%mmph&z&Xe 
and a~nltr©tlt5$at©t,&l®Ffe®a«» aaaatr tli» 
spfotPtta ©f l-tM©!*©* aat l-bi»@«®4ibiRE#tM#ptoia,# »« a3.a®tt 
lieatieal., Stat gptetrm^ &t mmpmrnMe ^ibeaittfeisplieii,® m& 
e@»pott»4« »m ml§& fiilt# 13m»MeHmg 
tilt gm&t mwsther ©f &"fe®©i*pti0s Matt glwm toy my f&rtieMlar' 
©«iip©«!ft4, th® as® ®f ttili iftetra-i ®©ip«'rls©.ii fe® 
©la«aifl®d ai f@©d for a pmwtMMXmw 
Isetmalftle 
the aatwFo ef i©*# ©f dlfetas©tM@ftosa« 
t»s l«&.d t© %b@ .ftrntr ©f the ©f 
i*emtiQm, flit ii«atl@iitt i»tft.efi.#n ®f l-nltyo-
2-&e®t&.iiitoti%«ai#tkl.®pii«m« with itl«-ii@lle-ls3rti^eia©rle @f 
liyti»0bp©aie aeit® t@ fit# tto ©©i»3*««f©Bfti®i oi* 
l-l^reMolibtat^tlilophene mi %# t-imtldat* tto# ae^lma-
fht it#atifi©atl©a ©f tte# sad ftactftnti 
tit«d wa« ton® by flit «»« ©f ijmttatt® ao.d toy tli® 
ate ©f lafi*ai»«4 aii»ly»i«. fh® -rtaetieii wag tlmt :Pttii wttfe 
®ti»n©ll©*te|'tr9efai#pie t# fl« a 
l*^©filtloTi of oar^^i©!.# ti «.i|ialvmltiit to tli« 
^•^pjiiti©i4 @f i4iben?.othiophea«. 
V2 
w&e t,&«n tried wltfa e%toiiaoil«-%ai»0feroalc aelt 
t© fiv® ft ®#nobro®9tibtiiEettil@pheii« wM#b lafoved to be tbM 
l-tedWd ffet @f tlit eMsro-ieeaer 
ana tb® %r©fflo-'i«©»er t.|ier#f©i»e. It 
w&« mmmei. tk® ©feloy# pm&mt wet l-®M03?©iib«ft,£®tfci®pkeii«. 
fF«atatat. @f tjb® with 
eitbsr «tfe«a0lie-Jh|rdi*lo€ie aeld #r wltl 
gair« tb,® aofffflfti mmaly, »lti?®~2-«»ia0dlb9HE©tfaio-
l)feeii«» m tkl» altp# mmiim eoulfi %& 
t© iiw# «p©a mmtl&mm, sm^r&X 
Iwmem #f sef»i««. tJbat w#re with th# @xe®ption ©f 
tJte It m# tlita tfeat altratioa too'k 
pXuB.® I'll l-p®siti©tt» liPliif tlii ©f tiiii i?«aeti©ii 
te«tw«®ii l-aitr@"t-ais#ta«iieSl.b«a20tM#fli«ii# ani. etMa#lie-
li,yai»©©M,©rie &©ld, f©r»&tioa #f a-e@|&l.«tbyd# «« a@tloe4 
m& tM:S pm€wt w»s ifitmtlfiti, fte© F«aetSott ©f aiatoaiaa 
«mXt® wltfe tti»a©l t@ glf# aettaldelft# &n& mdmtlm ©f 
the -ilasoalaii t© tli® Ifdrdeaftes te w«ll ka©wi», fhm 
it was timt m dlaiomlmffl il4 pl&y s r#l# ia tfe® 
foraatloa ©f i-otil,#f#€lbtnzothiophettt, ihe r«a«itS4sa ®f t-
a&|jatl»l with di&i©iiiiia t«ilt« l« -tttit® rapid, tfeme,' 2-
nautii©! wai att©t t® tbe rs.a^tioa nlxttii*# wltii the. foraatloE 
@f a r-sd. prodm^t wlileh aii«l|rs#t edrrtet'ly f®r l--elsl©rQ-2-
[2-lijtr©3r|r-l-ft»pb.tliftl«ii«8ii.e]»tlfeeaa©tM©ffe«ii#* iiaee a® 
n  
©ttoer eeafce ®f nitrit# w&6 amllstele tm dl&t©tliiatioiii., it 
mast laa-rt e0«0_ tmm, tJto nltm eo«p©iiEt, BiifX»ee»tnt«. #f 
aitp© gi*©ttpfi dafijaf aiasetisatlea ftp® t® foniid i» tl» 
leeentlj it tiae 'bt««a fowmd th&t ©ertala 
nltpo aalae® aadsrgo a rtaetloa initiated tJM-
dl«pl&eeffi#at ©f m ttltr© g»»ip frea tl» • eoajagat# aoid of 
nitro fke foi-Kstiw @f l-cWLeretltotasotlil®-
pfatoe fVQm l-aiti»@-.2»ae«titslt9tlb«RSO$fil®ffa#iie mj he 
illmstTOted m» f ©lleiri i 
/VOj 
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Squatloiii {2) mn& C4) both &r@ nitrite loa; peleaBlug; 
iie-WT®!', tlaee mry fm rtactloni are .known at t,lmt rep^e-
8@iit#a by tquation (2) it cm "b© «af«X|r aa8m»«d that it is 
ft vefy filow 3p«a©tlofi» Thws, tfe® aMitien of nitrltt ioa at 
tbe start 0f tlie re&etloR nhoulA Imrmm thS' pate at which 
1 $  
th» l-efelopodlAfoaitiB i©a i« fhi-s waf foiind t© he 
trm "by %M #f 2-tta.plitii©l to aixtiu'es with m& 
aidltloa @f nitrite# fJfet rtaetlen ptpreaeatea 
tof «tm«ti<5ii is) is oae ©f t,ii@ Blm sttps In tJad reaetlon as 
©•ridea#«i t>|' ®©mi»liiii taking i>l,ae« l» pmfevmm t® retoe-
tkm wli#,n 2-amphthol It aiA®t to efsttm* 
Anotlitr &t dit^enfotlilopMn® ierifativ®® of 
iQ»e 1# tfe® &f tibi 5-exl€# bf liydr©f#iit 
l53?offlli:t t© five dilifiisottotpfetntt wteleJi if l#ft In mlM-
%%m if te#]®iastei ia tJto ftes 4ip«®t Jml^geaa-
ti©s ®f difeeas®ttei©fii:ia«-5»e3£i4« ia tte® 3-t«*®iti0n"wo«l€ 
TSFy helpful tmm. & tt mn ©xiiiiiiig 
mgmt were a4t«a %@ a Blxtaw &t Wmime «acl <ilfetni®ttoi®pii«o@» 
5-.«xid« Bmh tli&t tite J^tp#g#ii feriitd toriiig tte 
^romioatioa sotAt bt ©xiilitt at & f&sttr rat® timja it eould 
m€um tfe® 5-93EiS«, timt% te»©aiafttion pyobafely "fe® ®f* 
nafi la thm S-fotllitsa# Potai-tiw eMerat® p»v«4 
to "bi %m »tfeai m it ©xidiset t® tl* aiexiit 
aaa aiffietto.!-! ealfexide was mtt ttreag tRdagh as an ©Jtidlaiaf 
af#Rt ia the 'bf©aliiati#ii #f dll)«at,0tM©p4ii®at» 1 mixtme of 
diattfefX ialf©xl€# mA fc^dp^feroalt a#id wm li©w«¥«r eff«etive 
in tofoMltt&tlug pfata©!. If ft MulfmiM mxl»%a wM.&h will aid 
ia til® towttlBftlloa ®f timm will 
proMfely fe® gyoapi attaeiit-d to %h» mlfur^ soffi«w.hat «leotr©» 
wltMrawlHf, 
jtoetiitr mt »©*e inmXrm the niti»aH©a 
©f dlto«iiEetlii®pli#ii« «.aa t'lie yetwltiiif ®f apffroxi-
ftmtelf ef Bitr© mmpmmA aea 5-#xide, If eoa® 
F«sf@at mmM 'fe# mMet tteat iroulA to# a-»©?© 
]E*a]pia ra%§ tJini tlb«ns©tMopii«a« AHi. 8®t altrsttt or 
eoasnii® t,li@ aitrQitltt® l®», tjbiB wemld, flv® higiitF 
«f tm ttiti*© eoapottiia,. a «'ai.fl»le atld ©r a 
iulflde m&f b« «©Bpom4« ef ©Jfeei©## 
ffee r«d:tt0tl6B Qt Aitof,iis©tM©fl»a«-5-Alexia® witfe 
preTtd t© 1># a, mvB ©©uplejc mmc%%m tima 03?igl.aall|' aatlcsl-
patftd. Itteetloa mslng tli® Isotope #f euXfur wltii «» st©®le 
welgiit ©f- 35 ga"^# aibeiizetMsf.liea© ©©atalaiag i»aai©&©tive 
2§ ttilfttr." I--®#® '©f til® i*aAi#aetlw .««lfiir cowia Is® 
for la t.fee sulftir clioxlA# emXw§&» fi» r«pl6ee»erit 
Father tfeeo BimpX& ,i*tdm©tls(ii tmk^B pl»m* 
A feaetien wftlefe ii yst m&t definitsli" I® 
tjhe »@a# @f aetal&tlQa of .iils#ftE#tM®ffa«Re-5»03clA« with j|-
btttylllttiima. flm ®alA« is pttmett aaA to g.lv« 
mpott eayfeosfttiem ailfetaf©tM©pten,« mA ^•.tib«ai©tbi©pii®a.t-
1 ft ©afb©xyll@ aeit.*-® 1 6©©i»i.ia&tl#a ©©mpltx w&« p©»ftiX&tet 
f®r tte aet&lfttlta ImstmA #f fttiietieB % attatlft-
ti©n beeam®© •di'b«asi#tM#j»^Mat ia set attslattd ttMey tii# 
eondltlmM ©f tli# •a^peylaaiit, fte® ©xitatioa ®f 
n 
IrtoutyllitMmtt 8ii©taia. fesull. ta tHe f©3?«&tio.rj, ©f , 
hewevtr, ri#a« !»§ ewr fetta isel&ttA* A mmtXon. %h&t eMulci 
•fe# tPlfi TmfQm ttot fQllowBd hj 
tloa pos.slteil.it|-» Ifi tli€ ©f fiiteensethiopieiie In 
tJie prt,s#ii«« ©f an ©quimleat aaeaat mf but^xia®. 
®S.r«0tiv@ Zutluenm ©f SmUitltatEt® 
Ab a geatral fttl#., wfata ^©nslttFiag ®l#etr©ipMlie 
mttrnk m m&m Buh$titutei. Mhemm%M.&pMm§ Amir&tir®8, 
the &tta&k *13,1 tos i» %kt »«»# rlag it the iabitltweat 
pf©«ent ia ®l«otpoa §.m&timg ant will, mmr in tke otlisi» 
ring If tilt gTotip is altotFoii wltMfawlag. Bordar-lln® 
eitie® «u«l3 m dii»«et t@ tli® ©thtr ring eweu thoagh 
tl3«y are ortbo-* and B&ga*diyeotiag* It wa«l4 to® ©f i©®e 
InttTOst t© itmty thm §tf»eta ®f If 
the group Is tle©tPOii wltfatrswlag tfat la©©aing ©leetropMl® 
1« dl^rteted t© tfe# S-p«sltl@a, wMleh ie «s@»p&raM@ to tli# 
2«-p©«itii5ii la tilt riag suMtitated. 
Subfititrnti^ttf within tMe sa«s rlag 'luttf •toeeti 
to & g2»«ater' tteaw tfa©.s« imwelriag mhB-titutioa ia 
too til' riRgt. A gmup wki@h i» mrj mmwaient t© stui-j ig 
the aeetamit© gi*wp "btc&ai® of it# erne ©f mmow&l 
after embititttti®'ii to&e hmn »mmpli§h§4, lli-etrepMlie 
n  
imfee-lttiitlea® m hms aet Mm 
#tatl@d| Mmmvt i% might pF«di®t«t that cjkldrias^tloB 
aat woml4 §0 frtAdainaatly ia tfet t-pealtlon ant 
te»«lamttoa la tMt #-«T>oB:lti©a toy ».mld§y t© lis© 3»lfoa«F. 
2-A#«taiii3i©t.lbtii2©tlil©pteiie is ciilorinste^ aM Hltratet In 
th,® X*p©«itl©fi 8.iiii %n E~iemz&.«lt©-
Alto«ii^®;ttil#p.teeii« 1® ©lii,©ylaftt«d» m& lr©»lnatet la 
tile 3-poi4%i®a» 3-A0«ta«idfitl'b«a»#%lit@f.htii® Is altrfttsft in 
til® hpmimMA %m tfet g*pci»lti#ii •eM.e.rlaa.ttd 
to glir# apfi»©:xi»tt#l|' ©f the 2* ant the 
i®0a#ri» fli# s«»« tfm® tw 3-fe«nf.sisiaetltoeiif.©tlilo-
pb«a@» ^•Ae0tas£ifloalbt«E©ttel©l>iitii« i« topeslaattA is th® 
l-p©fltl©m* 
flitis, It &ppeai*s tb&t if & telkf gi»o«p» wMek is 
el9Gtmti ioaatlag, if l» tii« 
sufestittttiefi win t«kt pl&m is %.&e 3*.|»«liti®». If the 
grmw 1® »©% Isrg®', fst «ltetr®a oonatimf* saall 
el«oti»o.|5te,il«t will fct tiF®0t«4 t@ tite and Isrgi 
.©l#etr©pMl®s the 3-r.osltion, If.tfe® ©itetpoii dos&tlaf 
grttap is la tim 3-p®sttion,, Jtarg® «l®#tropiiils« will be 
airecstet t© tte aaA «3,©etr©plille« wtll 
yltla »lx®t ls©«ff»s. Slii©f tMf eulfoxid® h&s nmh a 
pr®f©mM it wemld lt'®f interest to aitrate 2» 
aat ttrlvatiwfi ©f €lfetBi«tfei@pbtiie-.5»©xli,@, 
n  
I-»goaltlon 
ffee totat amt3.»m® t© tyiitbitilgt l-liemtps 1« 
tej ftttatk ©a tto t* ^ Seriirstlf#® 
f©!llw@a toy i,em»i!i«,ti.®a #4* fer m l«1l©f«a-'*ttal lat«fi»eo»'r®Fsioii 
#f l-fero»#dlbpai®thlophea« sad F»&et4©ii ©f tfa« 
lltMrna 0«*p€t*aa. wltb 
fh® a©g.t dlF#et »ttfe©4 is toy «» @ls@tF©p-iillte 
ftttsdk on tlb«ms@tli4#|>feea# ©f ¥y * 
v#ril$a fslldwtt "toy iti i»«&ctl©a wltli. ttoe ppecurg©?. 
fjhes® Isdiiew apt ©Mrniatt % an #lteti»©phiilo attsek 
©n dib®iii@%iilo#li:®iit-5-.oxMt m tfe.® amlfea®, fey 
i»ettt©ti©n wltia aild r«dtiolng tm t.ti# ©xlfie anfl. 
lltfeima filaaiiiaa lifafiae for tht »m3.fo» terlfatlvtg. All­
ot,I»t mtttiot of tout lia^-^ort&iict %b tilt ©f ^-toa©-
diteeiiiidtMef&eii© wltfe sQtanlAs ia lifmlt aaa^ula t© gift 
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3-a®inodibenaotM©fiisae, fr©m wMtb S9V9rml otiisr leoaers 
MMj 1>e m&de, 
H"-VmXtiQn 
a»tbiii IsfflTf# -Ih# me ®f attalatloii 
aM mm ®f ti* #rgaB0»it«llie mmpmwL&» AnotMr 
aet,fe.©a of tenia ttst 1® liy m attftok m 3-
»e«'t ®atto4i.t>«iis0tM®f iisat • 
Mtllifif P©4nt 
ilne« mm-pll&timM- ©f dibtnaothlo-
pfe«n«-5-fiie.xlt«i aat Mhm%§>fumn &iir» gi'r«n eoneiAerftlal® 
la tfef tmem ®f iwlslovsky^^, 
aaA ii©nod®3*lTfttlir@i 
0., fitiftsej', Pk.0, fli«®l8, loirn Stat# 
<3®3.1®fe tibrarr, 1938« 
S*l:al©W8ky, fapttl>llsfeeft fh, B. lewa Stat© 
hlhmrf, lf39* 
B, Willie, Unpmtiligfiei. Pfe»D# Ttieils, Iowa State 
tolXtge Library, 194"^, 
A, Hogg, yupwtellf lisd Ph#B. flitiis* I.0W& 8t«t« 
Cloll«g® Library, 19^1-^, 
#• Johnson, llia|ittmi#ii®i. Pli,D» 'fiitsig, ' Iowa State-
library, 195^. 
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oooiida t© will toe Inelttfttt in fafels 2« filter will . 
to# llttet in tMe ©ratp ©f ..illbtaEQfmFM, SfbansetMeffeta® 
mA dite#Bg0tbl@pb»»#«5*-41'®xlfi« ^ea?* emh .rtspestlv# peiltlen., 
Bimm ©alf a i-»&li amsbir tliiiaf©t&iopliea8*5-©^iS« • 
iei»imtlf«sfi aF® i:a©wa* timj will dlieoittd •««pa»t«l|'. 
la tMt f@ll#wlsg fAfele 2 the 
vaj^lous TOii© f«neill®a«l gr©tt|)i *111 fe«' mmi&ere& wltb 
r®»ip©et %0 %hB InAlvidmsl ii®tt»ef€>lle ti-gtewt follewed 
t>y a giUftFal F#®tta#, 
Bgl&tlonsMtte la aitefe-asetMaBfeieae 
M m gememl ml® la ©oapsrlaf ®«limg poiatfl in tte« 
tlbeniottelep&tit® itrltg, tl» !• t,st tli« 4- ls@ser» Mt« 
ntltlEg ptlats wltfela *pp»xl»at»lf 2§® en® &ii©tfa©i». 
l3E0«ftl©ixt to tbl» oetmip la th® cmrl^SEyll© mmiM whsm tfet 
^-Ifioasr ffitltfi &%oat f§® hlftetp tMn ttas l»fi;»i»liratl-f® «Et 
la tfaf nltr© esBpfand la wiilefe tkm is higher »«ltlag 
toy »9»« iS®.' iii# fitimw e«i# wmthy ©f mmilm Is l-s.©et&aldo-
i.ll5«»s®tlil@pi»-ii« whim atlt« i©'i» 3# MgHtF tliaa t,to.s 4-
lg0*er» tm »11 with %hm tx®tpti©n ©f the &m 
Jast atBtl0iiea tli® 1« tb# higher »«ltliig ©f tfe« 
two. ftry p©la,i* gp&up& m&h m tlis mm& tti# »lt?@ 
sttaeiiti t© %-p0i Itl©,n feaerally . l»p«s*t &l>ii©ra®lly idgh 
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f»bl« t 
Folate &f DerlT&tlTes of 







-0 205 16i 183 236 
-s 227 178 199 198 
-S02, m'-hkum 2?# • 327 —« 
81 121. (urtfc •<*(• •c- ill 'ims <ii|ii I'fW Iff' 
«G Ilk 130 10© 8^ 
-S 9? 132 123 110 
*SOg' -«» 365 260 
65 110 Itt 7.2 
•S' 8^  127 im BH-
170 225 20'2 
-0 «tN>: aw 18S 201 
228 
— 
-© 63 83 13s 96 
«S 72 ?5 130 95 
~0 2^2 gAi-i , 271 210 
"b 17? 253 305 262 
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Functionai .I®tere­ «.p. («C) ©f P©eltl#ti» 
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Atvifttloni ffoffi wMt »lfli% fe® expicted, fli# 2- amd tht 3-
|i®aei»B gtaemllj bsf# feifkti* atltlsg p©iBte tb&a tb® 1- ©r 
with, tiM «Ee«pti®ft« @f tli« i^-mrhox^f 
&M tlie %»nltr&,, e®BgM»riiif tfes 2- aad the S-ieosere, 
largt f3?0«p« smh m tto® ttoi th« loAo 
and %h& eai»to©a@tii0X3F impmrt a »«,l,tiiig p©lat to tfe© 
ttolt0H3.« whm ia tli# 3»p©®iti®ii, and snail fuii©ti0aal growpa 
mmh a,« eM#i*o,- attfeyl anfl mlm gift hliiier aeltlng polats 
wlitii la Ae might "b© ©xptetsd, ptlsi* grompi 
trneb ai ttoe ©apbejcfl mat tli« nltr© h&m Mgii- melting polata 
,f©p mf p©®ltl©fi» 
Relat.iQ;ii,8.MM ia aibea£6tM®ghen#^-§»aiexifig 
Witto tfes kmmn In tfeli ttflss, the 1- and tii« 
%«a«,i»lf&tiw® !»••§ tlie l©i##»t atltlsf p@late, and, of tlitse 
tw© p©iltl©Be, tlie -^-IsQatr® wit liiffct#!** Conglfitpiag tiit 
I- aad tte# 3«ti©ii.tF8, tto.» o©rt f#lay fmctional gi^mpe eueh 
m tM Q&T'bmyl Aui. %k® aitro tev# hlgimr weltlni polati 
w.tesii ia- the 3-p©#itl©,a, ielatlfelf large gp^upa tweh, as 
tjM &e@t«itia,© aai tl© trliitthylgllyl aa«8© tlie noleeule to 
1mm higher aeltlag p«ii»t,s whea la the 3-p©«ltl®n, 
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Bg|.ati0a«MpB la Aihenrntmrn 
file 1- &M- the la aibe-ii»fi4i'&n app«ai» t© 
%to pelati. A a^tafelt exetptloa tMe faot 
m 6mm ala© la wm timt ef tM® «ad 
^-aoftaaia© derltmtlvi*. the mmm p&lmi? ir9wp»» ttteh &i 
tfa® 6«3*texyl »ttd the nltm, vtoBn in tht 3.«po#lti©.tt 
featmllj .melt tfaaa la tJat k-'pmitim, with th© 
«x«®pt;l©ii Qf tlie mmlm aat aetlsyl 'gromp®., the 3-l«o»©i»« of 
di^.a»fttmn iielt feighsr tMn tiie 
•§eneml gtl&tl@a»hi'eNi 
la ©eaparlaf the Indlviimal paeltisii® ©f llfce fwaetlonsl 
grmpM b^lweeii €ifeensothloph®iit tiMmaofamn thsr® ap­
pear® t® ^ 0©.s«re3.«tl©s» M « gmeml vmle tli« dlfe#E2o-
thiQpkBm liaye ste©at a 10® melting pelat 
tfian the mTrmpm&tmg 4ltotii»fai»®m a»rlvatiTt. A notablt 
«x«tptioft %©• tMfi lie® la %M' mrhmBtimMf gi»#tips wMoii 
imm afetttt ft I® MfM«F asltiag point lu th® (a.lb«aiE0ftti»aa 
gerlm fiip tlii 2-, 3- aofi ^-istnepi. An ex©#t^l®a 3lle« 
also ia til# aitr© la wbleii tl» 1- sM 3-lg0»®i»e 
ot {HfeeazefttFfcn «#lt 
ss 
?li« ©©apaflfioa ®f titoeHEotMdpiitfi# mA aibtfltothieplient-
5-ai©xid« t« quit# pr©aoitte«S la that fei* al«©it mf lgo»er 
©f til© seltlftf p©iat 1« i»ai«td froa 100-
130® Ijf exidit.!#^ It t© tii« smlfeiit'* 
ftort wp# fenr knot-.'n t«rlwtl^e« ©f aife©iisotlii®pJaene-
S-OKlde^ 3-&adka#^, E-fer©®© m& 3-
nltro ILl*beas@tlil®pfcea#--5-«xiA©« wMtfe »©lt at 267®, 
If2®> amd a©®, This , for all tout 
tfee ©©ffljieaaft an®f appfeilaatsli- 65® f^-om 
tisfi dito#afotfei®tii«a« -©eufQiiiit t® ttit mTTmpm&ing S^oxite^. 
fl» »©ltlag p©lat th® ttrlmtlv# 1® ©aly ©Isv&ted 
g«© 45® • 
eJteald niftalAttd in th9 prti«a©© 
of lltbitta t# #tt®Balne wMthBiP tfe« ©f 
towtan®! ia the i»ea-©tl#ii &f wltJh. dllwnzotliio-' 
mm m tataly»t» 
ffe# aitratiaa #f 2-ae9t«M04i^tat0tM©Fii8ii#-.5-®xl4» 
wo^ttli 1» latsf^et ®f tte® ©©iip«tlag lafXaeae®® 
ott th® 
f,fa® ©f tlaetJ&yl fialfoxii# wltli liyerooblorle 
ana l^dr©te®«i.e aelAs tot iair®stifi.t®fi fwrtliei'# 
m 
flit i-iMlity #f dl«pi»of-.©rtl0toti©n ©f 
pjb«m©-5-oxide at tmpm&tnitm m&f pmm of lute^^est. 
llectropiiill® rtaotlone m ^XkyX dibtas©-
tliiopM®E«i we'^ii3L,a. pmm <if t® etiAy t&« «ff®ets of 
fiia©ti«M«l %h& fiag safestej th@ attaeklag 
mmgmt* 
itiiip mg&tkmlf •wfestitrnttA e«lf©EM«® eliemld ^ tried 
ae ©xitixiag la t:i» tofoalaatldii #f dllb«ai50tM©pfa«iit-
tfae ©f e^i^tuads with O-aetliyl-
liy«lr©,3C|'l.&aia« iMalfl. Ht itMied with to tlie addition, , 




M 'hlmtQS'lmt review of substitution 
hm b«®a pr#8tat«a, w%th «»|>lasi# plae-td @a fnaotioaal ^ 
• A gttpplementary llitlag ©f ilto«nE©tM©|5lieiit ©®ap®ua€« 
toae •Had® up to tM« iAt«» 
i,8-©l©l'aR©-ail>«mi®tjbii@i>lie»t ton# ifeown to '¥« 
to aoa« aer®®! ®xMat4©ii ii«ti»0i.s» 
.atterfn.>t« w«p« siti# t& synthtglxt Sireotly 
3»l?i»®a©ai'Mnz.othlopteiit*5«©itl<i® fmm t:i^ta&#tlii®pii«iie-5~ 
cjixia#. 
fli« mmtMu o,f ^ lii-drsfefoal© ael€# 4l»®t%l sulfoxit®, 
ana fJtoaol la glaelal se.etlo aeid mm feiaiaa to gi'r# 4-
hmm&p'ImiiQl* 
file feydi»e]ljgli mt l-a4tr®-'2-ae#tai»ii©ai'&t!as©tM©ptJ.®ae» 
uBiag hi-dwssttQri® ia ttlaaa©! was fowM t© glv® 1-
eiil®p#ii'be.iis®tM@|»fe#ii«» &at the »«elMni«» ©f thit interesting 
r«&etl6ii was tXiieiftftttd, 
A iim^#r ©f tl'b«iii0tiil0tlitRif clerliratiir## te&« 1»@a 
«yntii®«lt#i.. 
A i»«Tl#w ©f tilt mi«d for etpaetwral prooft ©f 
Aibiaidttiliiph^ii# derifatlvts im& Itta 
8f 
Icltlsf psiati &t m wtmhm ©f of 
aai'i.l¥«a*©:tlit0pli«'!lt*.5«.€i0xlde prmmteA m& ftntf&li-
wme m&Ae @Qmmmiag^ the tfftet #o »«Xtlng p©iati 
#f tfes ami p@lsFlty #f fm«etl®aal 
fO 
fhe t# fell flaeere appi*#elation 
to Br. liury tila&n Mlpfnl advi©®, e?ttleis« and en-
•eott3?agti«!it fiwn ttoongliottt tfai eowse ©.f tMe laT©itlgfttio»» 
